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Haka3 MiHicTe épCTBa OCBITH 1 Hayku YKpaiHu

Bin JO6 O 2018 p. Ne L£IE

IIporpama 30BHIIIHBOTO HE3aJI€KHOTO OLIHIOBAHHS 3 XiMil

IIporpama npusHaueHa 1)1 NpoBeIEHHS 30BHIIIHBOTO HE3AIEKHOI0 OI[iHIOBAHHA 3 XiMil mounHarouu 3 2020 poky.

['0/10BHOIO METOIO TPOBENEHHS 30BHINIHLOIO HE3ANIEXKHOTO OLIHIOBaHHSA € 00'€KTHBHE Ta HeylepelKeHe OLIHIOBaHHs PiBHSA
HAaBYAJIBHUX JIOCSATHEHb 0CI0, AKi 3aKIHUMIIM 3aKJ1a]] 3arajibHOi CepelHbOi OCBITH i BUSABHIM OaXKaHHS BCTYIIMTH M0 3aKITay BHIIOI
OCBITH YKpaiHH.

30BHINIHE He3ale)XHe OLIHIOBaHHS 3alpOBA/KEHO 3 METOI 3abe3leueHHs KOHCTHTYIINHOro mpaBa TpOMajsH Ha piBHH

JOCTYH 10 BHIIOI OCBITH.

30BHILIHE He3aJeXHe OLIHIOBaHHS 3 XiMii — CIOCiO mepeBipKu:

® 3HAHHS YYHSIMH HalBaXUIMBIIIUX 3aKOHIB 1 TeOpii XiMif;

® BOJIOJIHHS XIMIYHOIO MOBOIO, BMiHHS KOPHCTYBATHUCS HA3BaMH I CHMMBOJAMM XiMIYHHUX €JIEMEHTIB, HazBaMH MpPOCTUX |
CKJIaIHUX PEYOBUH;

® BMIHHS CKJIQJaTH XiMi4Hi GOopMyIIH 1 piBHSHHS XIMIYHUX peakiliii, po3B'13yBaTH pO3paxyHKOBI Ta eKCIIEpUMEHTAIbHI 3a/1a4i;

‘e PO3YMIHHS 3B'SI3Ky MDK CKJIa7oM, Oyn0BOI0O, Gi3HYHMMH i XIMIYHMMH BJIACTHBOCTSMM PEYOBMH, CIIOCOOAMM TX OJEpXKaHHS,
ragy3siMd 3aCTOCYBaHHS,

® 3HaHb PO HAHBaXXJIMBIIII NPUPOJHI Ta ITYYHI PEYOBHHH, IX OYIOBY, CIOCOOM OJEPXKAHHS Ta ranysi 3aCTOCYBaHHS;

® PO3yMIHHS HAYKOBHX OCHOB IIEBHUX XIMIYHMX BHPOOHHIITB;

e 00I3HAHOCTI 3 J€SIKUMHU EKOJIOTIYHUMH MPOOIeMaMH, MOB'I3aHUMH 3 XIMI€I0;

® pPO3yMIiHHS poni XiMil y po3B'si3aHHi IT00aTbHUX MTPOOJIEM JIIOACTBA.

Ilporpamy s 30BHILIIHBOTO HE3aIEXKHOTO OLIHIOBAHHS 3 XiMil po3pobieHo Ha ocHOBI JlepxaBHOro cramgapty 6a30Boi i
IOBHOI 3arajlbHOI CepelHBbOI OCBITH, 3aTBepIUKeHOro mocraHoBoio Kabimety MinictpiB Ykpainu Bim 23 mmcromama 2011 poky
Ne 1392.

IIporpama Juis 30BHIIUHBOTO HE3AIEXXHOrO OIIHIOBAHHS 3 XiMii Opi€HTYEThCS HA OBOJOMIHHS YYHAMH 3aKTafiB 3aralibHoOi
CEepEHBOI OCBITU NMPEIMETHHMHU BMIHHSAMM Ta AOCSATHEHHS HUMHU IEBHHUX Pe3yNbTAaTiB HaBYAIbHOI MisiIbHOCTI. [IpH 1[bOMY BaxJIUBe
He JIMIIe 3aCBOEHHS YYHSAMH XIMIYHUX TOHSTH, 3aKOHIB, TEOpii, a i yMiHHS MOSCHIOBATH XiMiuHi sABHIIA, POOUTH OOIPYHTOBaHI
BHCHOBKH IIPO HUX, OCMHCJIEHE BUKOPUCTaHHSI HUMH 3HaHb, JOPMYIIIOBAHHSI OLIHHUX CYI)KeHb, BUSBJIEHHS BJIACHOT MO3ULIiT y PI3HUX
KUTTEBUX cuTyauisx. To6To un chopMOBaHi 3ac06aMu HaBYANBLHOTO ITPeAMeTa KIIFOUGB] i IpeIMeTHi KOMIIETEHTHOCTI.



~Marepian nporpamu Ul 30BHILIHBOTO : HE3aJEXKHOIO OI[IHIOBAHHS PO3IOAIIEHO HAa YOTHPH TeMaTHuHi ONoku: «3araibHa
xiMisfy, «Heopraniuna xiMmis», «Opraniuna ximis», «OGUHCIEHHS B XiMii», IKi B CBOIO Yepry po3moiIeHO 3a po3iiaMHy 1 TeMamMu. Y
KOXXHOMY PO3IUI -HIepesideHo 3MICT HaBYalBHOTO MaTepiaixy, SKMM MaiOoTh BOJIOLITH YYAaCHHKH 3OBHIIIHBOTO HE3AIEKHOIO
OLIIHIOBaHHS.

Y nepeniky BUMOT, HaBeJICHUX y CTOBMYMKY «[Ipe/IMETHI BMiHHS Ta pe3ynbTaTH HABYANLHOI MiSIBHOCTI» AETANIBHO PO3KPHTO
0GCsir BEUMOT 110 3HAaHb, YMiHb, PE3y/IbTaTIB HABYAIBHOT BHOCT] 3 KOXKHOTO PO3LNY i TEMH.

Y nporpami 715 30BHILIHBOTO HE3AJIEKHOTO OIIHIOBAHHS 3 XiMil BAKOPMCTAHO HOMEHKJIATYPY XIMIUYHHX €JIEMEHTIB 1 PEYOBHH, a
TaKox TepMiHooriro, ki BianosizaroTe JACTY 2439-94: EnemenTtn Ximiudi, pedoBunu mpocti. Tepminu Ta Bu3HaueHHs. — K.,
JHepxcnoxuscTannapT Ykpainu — 1994. L{poro ctangapTy Oyie ZOTPUMAHO i B 3aBIaHHIX TECTY 3 XiMil.

Hazpu opraniuHuX CIoNyK BiAMOBIalOTh ocTaHHIM pekoMenaanism IUPAC. :

¥V mporpami Ay 30BHIIIHBOIO HE3aleXHOro ‘OLIHIOBAaHHS 3 XiMil BUKOPHCTAHO CKOPOYEHHS «H. y» — HOpMaJibHi YMOBH
(Temnepatypa 0 °C, Tuck 101,3 xITa a6o 760 MM pr. cT.).

BiamoBigHO 10 MXXKHAPOAHUX CTaHIAPTIB AJIs MO3HAYEHHS KIJIBKOCTI PEUOBHHH MOXXHA BUKOPHCTOBYBATH Jiitepn n abo v. Jlns
II03HAYEHHSI TEITOBOTO e(eKTy peakiii il BAKOpUCTOBYBATH Imo3HaYeHHs «AHy. :

ITix vac miArOTOBKH A0 30BHIIIHBOrO HE3aJEKHOTO 'OLIHIOBAHHSA 3 XiMil PEKOMEHI0BAHO BMKOPHCTOBYBATH OBiIHHKOBI
Tabnuill, K1 HaBeleHO y NoAaTKax «Po3UMHHICTH KHCIOT, CoMelf, OCHOB Ta aM(OTEpPHHX TiApokcHIiB y Boai 3a 20—25 °Cy, «Psn
aKTUBHOCTI MeTaliBy, «Halinolmypenimn Ha3Byu Ta CKJIaJ AeSKMX HEOPraHiuHMX PEUOBUH, CyMilleit Ta MiHepaii», « HalinmomupeHinmi
Ha3BH Ta CKJIAJ IEeSIKUX OPraHiYHUX PEUOBUH Ta CyMillleii». :

Ne n Ha3sga po3aiay, Temnu “ 3MicT HaB4aJILHOTO MaTepiaay ]r IpenmeTHi BMiHHS Ta pe3yJabTAaTH HABYAJIBHOI TisNIBHOCTI
1. 3araabHa ximis
1.1 OcHoBHi XiMiyni | [lonarTs pedoBmHa, Qisuune Timo, Mare- | 3anucyeamu xiMiuHi GopMyin pedoBHH, rpadivni (CTPYKTYpHi) GpopMyu
noHATTA. PeyoBuna | pian, mpocra pedoBHHA (MeTall, HEMETa), | MOJEKYJL.
CKNIaJHa pEYOBHHA, XIMIYHHUH eneMeHT; | Pospisusmu Gi3NuHi Tina i peYyOBUHM; MPOCTI Ta CKJIAJHI PEYOBHHHU;

HaiApiOHiNI] YaCTUHKU PEYOBHHH — aTOM, | €JIEMEHTH 1 IPOCTI PEYOBMHH; METAIM i HEMETald,; aTOMH, MOJIEKYIH Ta
MOJIEKYJIa, HOH (KaTioH, aHioH). ®i3uyHi Ta | iOHH (KaTioHH, aHiOHH); (Gi3WYHI Ta XIMiYHI BIACTHBOCTI pe4oBHHHM; (Bi3UYHI
XIMI4HI BJAacTHBOCTI pevyoBHHH. CKJaj | ABHIIA Ta XiMiYHI peakiii; HAUMPOCTIITY Ta iICTHHHY (OPMYJIIH CIIOTYKH.
pedoBHHY (AKiCHHH, KinpKicHMi). Banent- |  Ckaadamu bopMmyar GiHApHMX CIOJYK 3a 3HAYEHHSMH BaJIEHTHOCTI
HICTh XIMIYHOTO eNneMeHTa. XiMiyHA | €JIEMEHTIB.

(madinmpocrimna, icTMHHA) 1 rpadiuHa | Awranizyeamu AKicHui (eleMeHTHHHN) 1 KIIBKICHMI CKIa[ pPEeYyOBHHH 3a il
(ctpykTypHa) dopmynu. PizuuHe sBHLIE | XIMIYHOIO HOPMYIIOIO.




Ta XIMIYHA  peakuis. - BimHocHi aToMHa i
MosieKyJsipHa (GopMyiabHA) MacH, MOJISp-
Ha Maca,: KUIbKICTh -PeYOBHHH: : O JUHMIII
BUMIpIOBaHHS KUTBKOCTI pEYOBHHY,
MOJSIPHOI MacH, MOJIIPHOTO 00’eMy;
3HA4YEeHHS TeMIlepaTypu # THCKy, sKi
BIINOBIJAIOTh HOPMAJIBHUM yMOBaM (H.
y.); MosisipHu# 00’eM ra3zy (3a H. y.). 3aKoH
ABoraapo; uucino Asoraapo. Cepenus
BIJHOCHa MOJICKYJIspHA Maca MOBITPS.
MacoBa yacTka eJIeMeHTa y CIOJIYIIL.

- Busnauamu BaJISHTHICTH €JIEMEHTIRB 3a popMyJiaMu O1HApHUX CHOJYK.
Ob6uucnosamu .CepelHIO BiTHOCHY MOJIEKYJIIpHY Macy MOBITps, MacoBy
9aCTKY ‘e/leMEHTa Y CIOJIYIli, Macy eJleMeHTa'y CKJIAJHIH pedoBHHI 3a HOro
MacOBOIO YaCTKO.

1.2 XiMigHa peaKiis XimiuHa peaxiisi, cxeMa peakiii, Ximiune | 3anucysamu cxeMu peaxiiiii, XiMiuHi # TEpMOXIMIYHI PIBHSHHSL.
piBHSIHHS. 3aKkOHH 30epexeHHs Macu | Po3pisusmu THUM peakiii 3a KUIBKICTIO peareHTiB i MPOAYKTIB. (peakiii
PEUYOBMH MiJ 4Yac XIMIYHOI peakiiii, | CroydeHHs, pO3KiIaay, oOMiHy, 3aMillleHHs), 3MiHOIO CTYIEHS OKHCHEHHS
00’€MHUX CITIBBITHOIIEHB Ta3iB y XiMiuHi# | e1eMeHTIB (peakiii OKMCHO-BiIHOBHI Ta 0€3 3MIHU CTYNEHS OKUCHEHHA),
peakuii. 30BHIIHI edekTH,... - "1I0 | TemIoBUM edeKToM (peakuil eK30TepMiuHi, €HJOTepMiyHi), HaIpAMOM
CYNPOBOJDKYIOTh XiMidHI peakiii. -Tumu | nepebiry (peaxiii 060pOTHI, HEOOOPOTHI); 3a YYacCTIO OpraHIYHUX CIOIYK
XIMIYHHX peaKIlii. Knacudikaris | (3aMilueHHs, IpHeAHAHHS, BiIIIEIUICHHS, i30MepHU3allii).
XIMIYHHX peakiiif B opra”iuHiii ximii| Awanizyéamu BIUIMB NPUPOJM PEarcHTiB, 1X KOHIEHTpALiid, BEIHUYHUHH
(mpuenHaHHs, 3aMilUEHHSA, BiAIICIUICHHS, | IIOBEPXHi IX KOHTAKTY, TEMIIepaTypH, KaTalizaTopa Ha IHBHIKICTH XIMIYHOI
i3oMepu3ariii). TeroBuit epexT XiMI4HOI | peakIii; MPoIEcH, 10 BiAOYBatOTHCS NP POOOTI raJIbBaHIYHOIO €JIEMEHTY.
peakuii, TepMoximiuHe piBHSHHS. [ToHaTTs |  Buswauamu B OKHCHO-BIAHOBHIN peakiii OKMCHHUK 1 BIIHOBHHK, MPOLIECH
OKWCHHUK, BITHOBHHUK, OKHCHEHHS, | OKMCHEHHS Ta BIAHOBJICHHS. )
BIAHOBJICHHS. | anpBaHiuHWMIA eneMmeHT. | Bukopucmoeyéamu METON €ACKTPOHHOro OajlaHCy Ui IepeTBOPEHHSA
HIBuakicTs xiMiuHOI peaxmii. Karaiizarop. | cxeMH OKMCHO-BIIHOBHOI peakilil Ha XiMiuHe piBHSHHS.
BruvB pi3HUX YMHHWKIB Ha IIBHAKICTH | 3acmocoeyeamu 3akoH 30epeXEHHS MacH PEYOBHH Ui MEPETBOPEHHS
XiMigHOi peakmii. XiMiuHa pIBHOBAra, | CXeMH peakilii Ha xXimiuHe piBHstHHS, npuHiu Jle Illatenbe as BU3HA4E€HHA
npunuun Jle Illarense. HalpsaMy 3MilileHHs XiMi4HOi piBHOBaru.

1.3 bynoBa aromis i Cxman  aromMa  (sapo,  eNeKTpoHHA | 3anucyeamu Ta posniznaéamu eNeKTPOHHI GOPMYIH aTOMIB 1 IPOCTUX HO-

MPOCTHX HOHIB obononka). IloHsaTTs HyKioH, HYyKIZ, | HIB eneMeHTiB Ne 1—20 i 26 Ta ixHi rpadiuHi BapiaHTH, aTOMiB HeMe-

i30TONIKM, NPOTOHHE YHCJIO, HYKIOHHE | TATYHHX €JCMEHTIB MaJluX MepiodiB y OCHOBHOMY 1 30y/I)KEHOMY CTaHax.

4yucso, opbiTayb, €HEPreTHdHi piBeHb 1
migpiBeHb,  CHapeHi W  HecmapeHi
€JIEKTPOHM; pajiyc aroMa, MIpoCTOro HoHa;
OCHOBHUHM 1 30y/)keHMHl CTaHH aroma.
@®opmu s- 1 p-opbitanelt, po3MillleRHs p-
opbiTaneii y mnpoctopi. [TociaigoBHICT

Po3pizuamu BaneHTHICTH 1 CTYNIIHb OKUCHEHHS €JIEMEHTA.

Cknaoamu GopMyITH CHOJIYK 3@ CTyIIEHSIMH OKHCHEHHS €JIEMEHTIB.

Iopisniosamu MOXIMBI CTYIEHI OKHCHEHHS HEMETaTiYHUX €JIEMEHTIB
MaJIMX IepiofiiB, UI0 3HAXOJSTHCSA B OMHIH Ipymi, HA OCHOBI €JIEKTPOHHOI
OyZ0BH IXHIX aTOMIB; pajllyCH aTOMiB i IPOCTHX HOHIB.

Ananizyeamu 3MiHM pajJilyciB aTOMIB y @epiojax 1 Miarpynax, 3B’sA30K
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3allOBHECHHS €JIEKTPOHAMHU EHEPTeTHYHHX
PIBHIB 1 miJpiBHIB B aTOMax eneMeHTIiB No

1:11=20 1 26, enexTpoHH1 .- HOpPMYJIH ATOMIB.1 |

IpOCTUX HOHIB enemMeHTiB Ne 1—20 1 26 Ta
ixui rpadivni BapiaHTH. BaneHTHI cTaHH

eneMeHTiB. CTyNiHb OKHCHEHHS eJIEMEHTa
B peyOBUHI. MOXUTHBI CTYII€HI OKHCHEHHS "

HEMETAIIYHUX €JIEMEHTIB MaJIUX MEPIoiB.

KIJIBKOCTI €JIEKTPOHIB ‘Ha 30BHILUIHHOMY piBHI 3 XapakTepoM €JIEMEHTa
(METANIYHYM, HEMETATIYHAM), THIIOM MPOCTOI peYOBHHH (METAJI, HEMETAI),

KUCIIOTHO-OCHOBHMM XapaKTepOM OKCHIIB 1 TiIpOKCHIIB, BiAMIHHOCTI

€NEKTPOHHOI OYIOBH aTOMIB s-, p-, d-enemeHTIB (Depym) 1-4 niepioais.
Busnauamu cknap sapep (KibKiCTh OPOTOHIB 1 HEUTPOHIB Y HYKJIial) 1 ene-

KTPOHHHX OOOJIOHOK (€HEpreTHYHHX pIBHIB Ta IIIJPIBHIB) B aToMax eje-

menTiB Ne 1—20 1 26, 3aranbHy KilbKiCTh €IEKTPOHIB 1 4KCIIO €IEKTPOHIB Ha

30BHILIHEOMY €HEPreTHYHOMY piBHI aTomiB eseMeHTiB No 1—20 1 26.
O64ucmoeamu CTYTiHb OKHCHEHHS €JIEMEHTA Y CIIOJTYIL.

[lepioguunuii 3akoH (cy4acHe GopMyIO-

1.4 | Ilepioguynuii 3aK0H 1 Pospiznsamu B NepiofWuHii CHCTeMi TepioaW, TpyNH, TONoBHI (A) Ta
nepioguyna cuctema | BauHg). CTpyKkrypa KOpoTKoro i jaosroro | mo6iuni (B) miarpymu; MeTaniudi Ta HEMETATIYHI €JIEMEHTH 3a MICIEM iX y
XIMIYHHX €JIEMEHTIB | BapiaHTIB MEPiOAUYHOI CHCTEMH; TIEPIOH, | NIEPIOANYHINA CUCTEMI; JIyXKHI, IHEPTHI €JIeMEHTH, raJIOTeHH.

rpyny, niarpynu (rofioBui (A), mobiuHi |- Buxopucmosysamu iHpOpMaIliio, 3aKIaeHy B NEpiOAMYHIA cucTeMi, s
(B). IlporonHe - uucno- (HOPSAKOBHIA, | BU3HAUYEHHS .BJIACTHBOCTEHM eneMeHTa (MeTaniyHuid abo HeMeTaliyHuH
ATOMHMH  HOMEp  €JEeMEHTa), MiCle | eleMEHT), MaKCHMAJbHOTO 3HAYEHHS #Oro BaJICHTHOCTI, BIIACTHBOCTEN
METAIIYHUX ‘| HEMETANiYHHX €JIEMEHTIB-Y .| IpocToi peyoBHHH (MeTan..abo HeMeTal), XiMIiYHOTo XapakTepy OKCHIIB,
NEepIOANYHIM CHCTeMi, Tepiojax i rpymax; | riZpoKCH/IIB.
JTyXHi, = 1HEpTHI €NEMEHTH, TaIOreHu. | ' Ananizyéamu 3MIiHH BJIACTHBOCTEH IIPOCTHUX PEYOBHH Ta KHUCJIOTHO-
IlepioguunicTy . 3MiH BIIACTHBOCTEH | OCHOBHOI'O XapaKTepy OKCH/IB i TIIPOKCH/IB 3aJIeXHO BiJl MiCllsl €JIEMEHTIB
€IeMEHTIB Ta IXHIX CHOJMYK Ha OCHOBI | y mepiojax, MiArpynax, mpd Nepexoi Bij OJHOTO Nepiofy A0 IHIIOTO.
. ysIBJIEHb TIpo OY/I0OBY aTOMIB.

1.5 Ximiunui 38’30k | OCHOBHI* . BHAM ~ XiMi4HOTO . 3B’s13Ky | Hasodumu npuxniadu pevoBHH i3 Pi3HAMH BHIAMH XiMIYHOTO 3B’S3KY;
(HonnwMii, KOBaJICHTHUH, BOJHEBHH, | aMOp(MHHUX 1 KPUCTATIIYHUX PEYOBHUH.
MeTaniuauit). OOMIHHMHA -Ta JOHOPHO- Hoscnwseamu eiominHocmi B MexaHI3Max YTBOPEHHS KOBaJEHTHHX
aKIENTOPHHUHM  MEXaHi3MM  YTBOPEHHS | 3B’4A3KiB y MOJIEKYJi aMoHiaky Ta HOHI aMoOHilo; MiX aMOppHHUMH 1
KOBAJIEHTHUX 3B’ SI3KIB. Ipocruid, | KpHCTANIYHUMH PEUOBUHAMI.
NO/BIAHUMA, TOTpilHUHA, momApHui Ta| Pospisuamu OOMIHHHIM Ta JMOHOPHO-AKLEITOPHUM (KaTiOH aMOHIIO)
HENOJIAPHUHN KOBAJICHTHI =~  3B’S3KU. | MEXaHI3MH YTBOPEHHS KOBAJIEHTHOIO 3B’ S3KY.
EnexTpoHeratuBHicTh eneMenTa. | Cxaadamu enexTpoHHI QopMmynu MOJEKyl, XiMidHI GOpMynH CHONYK 3a
EnextponHa dopmyna MOJIEKYJIH. | 3apsiaM¥ HOHIB.

Pe4yoBHHU aTOMHO1, MOJIEKYJIIpHOI, HOHHOT
6ynoBu. Kpucraniunuii i amopduuit cranu
TBEPAUX PEUOBHH. THUIMM KpUCTATIUHHX
IpaToKk (aTOMHi, MOJEKYJApHI, HOHHI,
METaJII4H1). 3asexHICTh bi3uyHEX
BJIACTUBOCTEH pPEYOSHH BiJl IXHBOI OYI0BH.

Yemanoeniosamu BHOM  XiMIYHOrO 3B’SI3Ky B PEYOBHHAX 3a IXHIMH
GopMyaMHu.

Busnauamu 1npocTi, TIOABIHHI,
KOB&JICHTHI 3B’ 13KU Mi)K aTOMaMHU.

IIpoznosysamu B XiMIYHOTO 3B’3KY B CIHOJIYIIi, MOXJIUBICTb YTBOPEHHS
BOJHEBOIO 3B’SM3KY MK MOJIeKyJaMu, (i3W4Hi BJIACTMBOCTI PEUOBHMH Ha
OCHOBI 1XHKOI OymoBM Ta OyZOBY pPEYOBHH Ha OCHOBI iXHIX (DI3MYHHX

NOTPifiHI, TMOJSPHI Ta HENOJAPHI
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BJIACTUBOCTEH (THUITY KPUCTATIYHUX I'PATOK).

Oyinoeamu Ha OCHOBI OyIOBH MOJIEKY] BOJU 1 CHHPTIB MOXJIMBICTH
YTBODEHHSI BOJHEBOTO 3B’SI3KY MIX MOJEKYJIaMH BOAH, OPraHiyHUX
PEUYOBHH, BOJM i OpraHiYHNUX PEUOBHH.

1.6.

- CyMilli pe4yoBHH. .

Po3uunn

SQIEXKHICTE ~  BiJ

Cymii ogHopiaH] (PO3YHHH) Ta HEOIHO-.
piaHi. [IOHATTS Hpo JUCHEPCHI CHCTEMH.
Konoinui Ta icrunHi po3zunHn. Cycnensii,
eMyJbcii, aepososi. MacoBa- i. 06’eMHa
(I ra3zy) 4YacTKH PEYOBHHH B CYMIIIIi.
Metoau po3pinieHHs cymimed (BiacTOrO-
BaHHS, (INBTpyBaHHs, UEHTPUQYIryBaHHS,
BUMAPIOBAHHS, JMCTHIAIISA - (IeperoHKa).
bynoga mosiexkynu Boau. [loHATTS po3uuH,
PO3UHHHHUK, pPO3UMHEHa -~ PEYOBHHA,
KpUCTaNoriipat. PO34MHHICTE pe4OBHH, il
" PI3HHMX. "~ YMHHHKIB.
Hacuueni i HEeHacH4eHi, KOHLEHTPOBAHI #
pO3BesieHl po3YMHU. MacoBa 4acTka po3-

YUHEHOI PEYOBHHH Y po3uuHi. EnekTpormt,

HeeleKTpoaiT. EnextponitdyHa gucouia-
Iisl, CTYIIHB eNeKTPOHTHYHOI JUcCoLiallii.
WMouno-MonexysipHe - piBHAHHS. - Peaxuii
OOMiHYy MIX €JeKTpOJiTaMH Yy pO3YHHI.
Bonnesuit noxaznuk (pH). 3abapenenns
iHAMKaTopiB (YHiBepcaapHOTO, (heHoadpTa-
neiHy, METUIOpPaHXy) B KHCJIOTHOMY,
JTYy>)KHOMY 1 HEHTpaJlbHOMY CEpeIOBHILAX,
3Ha4eHHsA pH A KOXHOTO CepenoBHINA.
[igponiz coneit. fAxicHi peakuii Ha Aeski
HWOHU.

Haeooumu npuxnadu KONOIOHUX Ta ICTHHHMX PO3YHMHIB, PO3YMHHMKIB,

.CYCITEH31H, eMyJIbCii, aepo30JIiB, IEKTPOIITIB i HEeNeKTPOIIITIB, CHIBHUX I

cabKuX eNeKTPOJIITIR, KPUCTATIOTI APATIB.

Po3spisnamu oqHOPiAHI Ta HEOHOPIAHI CyMiuli pi3HUX THHIB; po30aBlIeHl,
KOHIIEHTPOBAHI, . . HACHYEeHI, HEHACHYeHi PpO3YMHH; EJIEKTPOJiTH K
HEEJIEKTPOJIITH, CHJIBHI Ta c1a0Ki €JeKTPOJIITH.

Ob6upamu cnoci6 po3gineHHs oJHOPiAHOT ab0 HEOAHOpIAHOI cymini
PEYOBHH; BUSBJICHHS B PO34MHI TiAPOKCHI-, XJIOPHA-, CyIbdar-, kapOoHaT-,
cunikar- i oprodocdat-ioHis, Honis I'inporeny, aMoHiro, bapiro, a Takox, 3a
JIOTIOMOT 010 JIyry, — HOoHIB Pepymy(2+) i @epymy(3+).

Crradamu cXeMH €JeKTPOJIITHYHOI AUcoLialii OCHOB, KHUCIOT, COJIEH;
WOHHO:MOJICKYJISIDHI © PIBHAHHS 32 MOJISKYJSIDHUMH  DIBHAHHSAMH 1
MOJIEKYIISApHI PIBHSAHHS 32 HOHHO-MOJIEKYISIPHUMY DiBHAHHSAMM, PiBHSIHHS
peakiii rifipoisy coseid; piBHAHHA SKICHUX peakIiif 11 BHU3HAYECHHs B
pO3YMHAX XJIOPHA-, CYyabdar-, KapboHar-, Cuiikar--i opTodocdar-ioHis,
HoHiB amonito, @epymy(2+), @epymy(3+), (ocamxyroun ix nyramu), bapiro
B MOJICKYJIIpHi# Ta HOHHIM dopMax. ‘

Ananizysamu BIUIMB OyI0BH PEUOBUH, TEMIIEPATYPH, TUCKY (IJIA Ta3iB) Ha
iX PO3YMHHICTE y BOJi; MEXaHi3MH YTBOPEHHSI HOHIB MpH PO3YMHEHHI y BOJI
€JIEKTPOJTITIB HOHHOI Ta MOJIEKYJIIpHOI Oy/T0BU. '

Busnauamu MoXuBicTh mepebiry peakiii 0OMiHY MiX €JIEKTPONITAMH B
PO3YHHI, FiAPOITI3Y CONEl, CepeIOBHIIE POIUHUHY COJIL.

2. HeopraniuHa ximisn

2.1. HeopraniuyHi peuoBHHH i iXHi BJIACTHBOCTI

211

3arajbHi BiTOMOCTI
PO HeMETaTIYHi
€JIEeMEHTH Ta
HEMETAIN

Hemeranu. 3aranpHa  XxapakTepUCTHKA
HEMETAJIYHUX  €JIeMEeHTIB  (Micme Y
HepioAuYIHIN CHUCTEMI, 0COOJTHBOCTI

enekTpoHHol OyznoBu aroMiB). Di3uuHi

Hazusamu HalnommpeHimni y npupoJi HEMeTaliuHi €JEMEHTH; SKICHUH
Ta KUTBKICHUH CKJIaJl HOBITPA.
IHoscnioéamu  cyTh SBHMINA aJOTPOMHil; BIMIHHOCTI BJIAacTHBOCTEH -

anorponHux moaudikanii Oxcureny, Cynsdypy, Kapbony, docdopy
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BJIACTHBOCTI

HEMeETalliB. - AJIOTPOIIis.
AnorponHi Moaudikamii HeMeTamiuyHUX
eneMeHTiB. - SBume . amcopbuii . (Ha-
MpUKNIaAi aKTHBOBAHOTO Byrimnsg). OKUCHI
Ta BIJHOBHI BJACTUBOCTI HEMETAJliB.
3acrocyBaHHsT ~ HeMeTalliB.  OKCHIEH.:
IMommwpeHicts .. OKCHTeHY. B NPHPO/II.
Kucenp, - cxiaan .. Horo MOJIEKY/TH,
HOUIMPEHICTh Yy  npupodi.  Dizuuni

BIACTUBOCTI KUCHIO. OJiepKaHHs KHUCHIO B
naboparopii’ (3 rigporeH NepokCHIy 1
BOoAM) Ta mpomucioBocTi. Crocobu

36MpaHHsa KuCHIO. JloBeJEHHS HasBHOCTI -

KUCHIO. XiMi4Hi ~ BJIACTHBOCTI
B3aEMOISA 3 TIPOCTHMHU 1’
‘pedoBuramu. - KonooGir
npupoai.  O30H.  3acTocyBaHHS
OiosoriyHa posib  KMCHIO. - OKHUCHEHHS

"KHCHIO!
CKJIIaIHUMH

(TOpiHHS, MOBIJIbHE OKHUCHCHHS, JUXAHHS).

VYMOBH BHUHUKHEHHS - Ta IPUIIMHEHHS
TOPIHHSL. Crojryku - . HeMeTaTiYHHX
eneMeHTiB 3 ['igporenHom. BiactuBocTi
BOJHMX PpO3YMHIB IMX CIOJYK, IX
3acrocyBaHHA. OKcHAM  HEMeTaliYHUX
€JIEMEHTIB, iX yMICT B aTMOcdepi.

‘aTMoc(epi... OKCHIB HEMETAiYHUX E€JIeMEHTIB,

Oxcureny - B .
Ta.

_CKJIAIOM' 1XHiX MOJIeKyJ1 ‘a00 :0y10BOO; CYTh ABUINA aacopOLil (Ha MpHKIaAl

AKTUBOBAHOI'O ' BYT/LIA); QHTPOIOTEHHI Ta IPUPOJHI HNPUYMHH IIOSIBU B
NpOLECIiB  OKUCHEHHH,
k0J1000iry OKcUreny.

“Hasooumu npuxnaou anoTpornHux Mojudikamiii OxcureHy (KHCEHb Ta
o3oH), Cynbbypy (pombiuna Ta MoHOKNmMHHA cipka), KapGony (rpadir,
amMa3 Ta ¢yineper), Dochopy (Oimmit Ta uepBoHmMi ¢ocdop); CIOIYK
HEMETAJIYHUX eeMeHTiB™ 3 I'imporeHoM (TiporeH XJIOpHO, TIiJpOreH
CyJB(II, aMOHIAK).

Cxnadamu: XiMiuH1 PIBHSHHS, IO MiATBEPPKYIOTh OKHCHI BJIACTHBOCTI

HeMeTalliB (KHCEeHb, CipKa, ByIJIellb, XJI0p) B PEAKI[isIX 3 BOJAHEM i METANaMH;
BIJIHOBHI ' BIaCTUBOCTI BOJHIO U BYIJEMIO B peakiisx 3 OKCHAAMH

METAJiYHHUX. €JIEMEHTIB; PEaKIlili, IKi XapaKTepH3yIOTh BIACTHBOCTI BOIHUX

PO3YMHIB TiZIpored XJIopuay (3 OCHOBaMH), TiiporeH cynbdiny (3 Tyramu),
aMOHiaKy (3 KMCIIOTaMH); peakiliif HiTpaTHOI 1 KOHIEHTPOBaHOI CyJIbhaTHOI
KHCJIOT 3 MarHieM, IUHKOM, MIJUIFO, peaKIliii: ofepaHHsI KUCHIO 3 T1POreH
MEePOKCHU/TY Ta BOAHU; KUCHIO 3 BONHEM, BYTJIEIIEM, CipKOIO, MAarHieM, 3aj1i30M,
MIJJIF0, METAaHOM, T1POreH CyabhiaoM.

w[lopienioeamu (pisu4Hi Ta XiMi4HI BJIACTHBOCTI HEMETATiB, OKCHIIB
HEMETaIIYHUX €JEMEHTIB; BIACTUBOCTI BOJHHX PO3IYMHIB I'IPOTeH XJIOPHAY,
TiJIporeH cynbdiay, aMOHIaKy.

Xapcxkmepusyeamu  HeMmeTanM, ixHi  Ii3W"HI  BJIACTHBOCTI  Ta
3aCTOCYBaHHsA; 3aCTOCYBaHHS TiJAPOreH XJIOPHIY, TIiaporeH cyibdiny,
aMoHiaky; (i3M4Hi Ta XiMiYHi BJIACTHBOCTI HITPaTHOI 1 KOHLIEHTPOBAHOI
cynbpaTtHoi KHCIOT (B3aEMOIS 3 Mar”ieM, LHHKOM, MiA0); XIMIidHI
BJIACTUBOCTI KHUCHIO; MPAaKTHYHY 3HAYYINICTh ABHIIA ancopOuii, apcopOiiiiny
3[aTHICTh aKTUBOBAHOI'O BYTLJI/IA T4 aHATOTIYHUX JIIKAPCHKUX MpenapaTib.

Oyinioéamu  GiojoriyHe 3HAYEHHS HAWBAXKIMBIIINX HEMETATIYHHX
(Okcureny, Hirporeny, KapGony, ®ochopy, rajoreHiB) eJICMEHTIB;
3HAYEHHS KMCHIO B XXUTTEAISIILHOCTI OPraHi3MiB; 030HY B aTMOChepi.

Bucnosniosamu cyooicennst 1OA0 3aCTOCYBaHHS O30HY, €KOJIOTIYHHX
HACIIi/IKiB BHKMIB B aTMocdepy okcuaip Kapbouny, Hitporeny, Cynsdypy;
KHUCJIOTHUX JOIIiB, TAPHUKOBOTO €(PeKTy.

Obrpynmosyeamuy 3HAYEHHS AJIOTPOITHUX IIEPETBOPEHB; 3acTOCYBaHHI
KHUCHIO.

[l0600umu TIpaKTUYHY 3HAYYILICTh HEMETATIB Ta CIIOJYK HEMETAIIIHUX
€JIEMEHTIB.




2.1.2.

* 3aranpHi BiIOMOCTI

IpO.MeTaliuHi

- €JIEMEHTH -Ta METaJIH.

3aranbHa:© XapaKTEPUCTHKA METUHYHHX
€JIEeMEHTIB (MiclLie y MepioANyHii cUcTeMi,

0COBIKHBOCTI -€NIEKTPOHHOI OYI0BH .aTOMIB):-

@®i3MuHI BIaCTHBOCTI MeTaliB, 3aJIC)KHICTh
BiA TXHHOL 6y1103n AsroMmiHIF 1 3aizo:
bizuuni - i XiMi4HI BJIACTHBOCTI.
HaiipaxxuBiIn  comykd AJMIOMiHIIO Ta
®epymy. 3acTocyBaHHS MeTaliB Ta: iXHIX
cmiasiB. Psji aktHBHOCTI MeTaniB. CydacHi
CHJIIKaTHI MaTepiaiH. MinepanpHi
no0puBa. [TOHATTS PO KUCIOTHI Ta JIyKHi
rpyHTH: biosoriyne 3HaueHHS METATIYHHX
1 HeMEeTaliYHUX €JICMEHTIB,

Haszueamu HalnolmypeHiii y NpyupoJii METaliyH1 €JIEMEHTH.
Craaoamu piBH;IHH;{ 110 HiATBEPIKYIOTH BiIHOBHI BIACTHBOCTI METAJIB,

-30KpeMa: AMOMIHIIO. 1. 3851133 (peaKum 3 HEMCTallaMu, BOI[OIO KHCJIOTaMH 1

COJISIMH B PO3YHHAX).

Ilopisnoeamu Giznuni Ta XiMiYHI BIACTHBOCTI METAiB (amroMinil i
3aJ1i30), OKCHM/iB 'METAJIIYHHUX €JIEMEeHTiB; OCcHOB (riapokcuiaiB Harpiro i
Kans1iro).

Xapakmepmyeamu MeTaJTH, IXHi (i3HuHi BIaCTHBOCTI Ta 3aCTOCYBAHHS (y
TOMY 4HCH . CIUIaBiB. MeTajiiB); 3acTOCYBaHHs rifpokcuzaiB Hartpilo i
Kasbiio.

Oyiniosamu  Gionoriyne 3HavenHs Metamiyaux (Kaneuito, Kaiiro,
Hatpiro, MarHito, @epyMy) eleMEHTIB.

Hosooumu npaKquy 3HAYYIHCTh METAMB 1 CHONYK METATYHUX
€JIEMEHTIB.

2.2. OcHOBHI KJ12CH HEOPTraHi9YHHUX CIOJIYK

221

Oxcuay. -

BusnauenHs, - cknam. ‘i
Kiacugikamis OKCHIiB,
BJIACTHBOCTI COJICTBOPHHX

criocobu ofiepaHHA OKCHIB.

XiMiuni
" OKCHU/IIB,

HOMEHKJIATYpa,-

Hasueamu ©~ oxcuaM ~ 3a  CY4YaCHOKO  HAyKOBOIO  YKPaiHCBKOKO
HOMEHKJIATYPOIO 32 IXHIMH XIMiYHUMH (PopMyIaMH.

. Pospiznamu- neconerBopui (CO, N2O, NO, SiO) # coneTBopH1 oKcHIH
(KHCIIOTHI, OCHOBHI, aM(OTepH1).

Cknadamu XxiMiudi ¢GopMyaM OKCHAIB;, pIBHSHHA peakilid, sKi
XapaKTEPU3YIOTh XiMiYHI BJIAaCTMBOCTI COJIETBOPHHX OKCHAIB (B3aEMOAlA 3
BOJOI0, OKCHIAMH, KHCIOTAMHM, JyraMH), CIOCOOHM OJEPXKAHHS OKCHIIB |
(B3aeMoMis MPOCTHX .1 CKJIaJHUX PEYOBHMH 13 KHCHEM, pPO3KJIANaHHs
HEPO3YMHHHX OCHOB, JIEAKHX KUCJIOT i COJIeH Mij Yac HarpiBaHHS).

Iopienioeamu 3a XiMIYHHMM BJIACTUBOCTSMHM OCHOBHi, KHCIJIOTHI Ta
amdoTepHi (Ha npuKIagax okcuaiB L{HHKY Ta AJFOMIiHIIO) OKCHAH.

Xapaxmepuszysamu (Pi3nuHi BIACTUBOCTI OKCHIB.

Busnauamu dopmynu okcuIiB cepea GopMyJl CHONYK IHIIUX BHBYEHHX
KJIaciB.

2.2.2.

OcHoBH

BusHaueHHs (3arajibHe Ta 3 TOTJISAAY
€NeKTPONITUYHOI JAWCOLjarii), ckiag 1
HOMEHKJIATypa, Kiacudikamis, XiMiyHi
BJIACTMBOCTI JIYTiB T2 HEPOYNHHHUX OCHOB,
CHIOCOOH OJIEpKAHHS OCHOB.

Haszusamu  OCHOBM  3a  Cy4YaCHOIO  HAayKOBOIO  YKPaiHCBKOIO
HOMEHKJIATYpOIO 3a iXHIMH XiMIYHUMH HOpMyIaMH.

Pospisnamu po3unHHi (JIyTH) Ta HEPO3YHHHI OCHOBH.

Crknadamu  XxiMiuHi  ¢QopMylnM OCHOB; DIBHSHHSA peakmif, ki
XapaKTEPH3YIOTh XIMiuHI BJIACTMBOCTI JYTiB (B3a€MOMisl 3 KHCIOTHHMH
OKCHJaMH, KHCJIOTaMH Ta COJIIMH B PpO3YHMHI) Ta HEPO3YMHHHX OCHOB

(B3aeMoOMlia 3 KHCJIOTaMH, PO3KJIAJNaHHA IIiJi 4Yac HarpiBaHHs), ciocodbu
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OJIEpXaHHs- JIYTiB (B3a€MOJis JIYXKHHX 1 JIy)HO3eMEIbHUX (KpIM MarHiio)
METAJIiB i3 BOJOK0, OCHOBHUX OKCHIIB JYXHHX 1 JIy’)KHO3eMEIHHUX €J€MEHTIB

|13-BOJI010). i HEPO3UMHHHX -OCHOE (B3A2EMOIiS COJIEH 13 JTyraMH B PO34HHI).

Topisniosamu XiMidHi BJIACTMBOCTI PO3YMHHHX (JIyriB) 1 HEPOIUMHHHX
OCHOB.

* Xapaxmepuzyeamu Qpi3M4dH1 BIACTUBOCTI OCHOB.

Busnauamu. GopMynu OCHOB cepell GOpMyJ CIOJNYK IHIDHMX BHBYEHHX
KJIaciB.

2.2.3.

Kucnoru

Buznauenns (3araneHe Ta 3 HOTIAAY
SJIeKTPONITHYHOI * fUcoLjianil), CcKiIaxn i
HOMEHKJIaTypa, Kiacudikauis, XimidHi
BJIACTHUBOCTI, CIOCOOHU oJiepXKaHHS KUCIIOT.

Hasusamu  KHCJIOTH - 32  CY4YacHOI  HAyKOBOIO  YKPaiHCBKOIO
HOMEHKJIATYPOIO 3a IXHIMH XiMiYHUMHE (HOpMyTaMHu.

Pospiznamu KucnoTH 3a CKIafoM (OKCHI€HOBMICHI, O€30KCHUT€HOBI),
OCHOBHICTIO (OIHO-, [BO-,” TPHOCHOBHI), 3IATHICTIO O €JIEKTPOJIITHYHOI
mucouianii (cuibHi, ciaabki). _ '

- Cknadamu  ximiuei  GOpMyiM  KHCIOT, pIBHSHHS peakuid, sKi
XapaKTepU3ylOTh XiMiUHI BJIACTHBOCTI KHCIOT (B3aEMOAis 3 METalaMH,

OCHOBHHUMH. Ta aM(OTEPHMMHU. OKCHUAAMH, OCHOBaMH Ta aM(pOTEpHHMH

TiIPOKCH/IAMH, CONAMHM) Ta CIIOCOOM IX OfepKaHHS (B3a€MOIis KHCIOTHHX

‘OKCH/IIB 13 BOJIOIO, ICAKUX HEMETAJIB 13 BOJHEM, COJIEH 13 KUCIOTaMH).

.. Xapaxkmepu3zyeéamu Pi3udH1 BIACTHBOCTI KUCIIOT. S
Busnauvamu gopmynu KuCIOT cepel GOpMYJI CIIONYK IHHIMX BHUBYEHHX
KJIACiB, BAICHTHICTH KUCJIOTHOTO 3aIMIIKY 32 (POPMYJIOI0 KHUCIOTH.
. IIpoznosyeainu MOXIMBICTH Tepebiry XIMIYHMX peaKIiii KHCIOT 3
METaJIaMH, BAKOPHCTOBYIOYH s/l aKTHBHOCTI METAJIB.

224.

Comi

BusHaueHHsl (3arajpHe Ta 3 MOTJIAIY
CIIEKTPOJIITUYHOI  JHcomiauii), ckimag i
HOMEHKJIaTypa, Kjacudikamis, XiMidHi
BJIACTHBOCTI, cnocobu OJEp’KaHHs
Cepe/IHIX Ta KUCIHMX COJieH, IX MOMMpPEHHS
B IIpupoi. IIoHATTS npo XKOPCTKICTh BOJIU
Ta cnocoOu 11 yCyHEHHS.

Hasusamu cepefiHi Ta KUCIH COJIi 32 Cy4aCHOIO HayKOBOKO YKPaiHCBHKOIO
HOMEHKJIATYPOIO 3a IXHIMH XIMiYHMMHU (opMyJlaMH; BHIH XXOPCTKOCTI BOIU
(TMM9acoBa, aGo KapOoHATHa; MOCTilHAa, 3aralbHa).

Po3spiznamu 3a ckiaioM cepe/iHi Ta KUCIi COIi.

Cknaoamu xiMivni -GpOpPMYJIH cepeAHIX Ta KHCJIMX COJIEH; DPIBHSHHA
peaxiliif, aKi XapaKTepH3yIOTh XiMiUHi BJIACTMBOCTI CEepefHIX (B3aeMOJis 3
MeTallaMH, KHCJIOTaMM — XJIOPHIHOK, CYJIB(GAaTHOW, HITPATHOK, TyraMHu,
COJIIMHM B' PO3YMHi) Ta KHUCIMX (B3a€EMOis 3 KHCIOTaMM — XJIOPHIHOIO,
CynB(aTHOO, -~ HITPATHOIO, JIyraMW, TEPMIYHUI po3kian kapOoHaTiB 1
riporeHKapOOHaTiB) CoJyieif, Ccmocobu ojepkaHHSA cepelHiX (B3aeMoAis
KHCJIOT 13 MeTajlaMH, OCHOBHHX OKCHJIIB i3 KHCIIOTaMH, KMCJIOTHHX OKCH/IB 3
JyraMH, OCHOB i3 KHMCJIOTaMH, COJIed i3 KHCIOTaMH, cojled i3 Jyramu,
KHCJIOTHHX OKCHIB 3 OCHOBHHMH OKCHIAMH, COJICH i3 COJSIMM, conel i3
MetajlaMu (peakiii 3AIHCHIONTh Yy pO3YnHAax), METaniB i3 HeMeTalnaMM) Ta
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KUCTUX . (B3aEMOJIS CepedHiX cojlie 3 KUCIOTaMM) cosiell; yCyHeHHs
XKOPCTKOCTi BOJIH.

Xapaxmepuzveamu Gi3U4HI BIaCTHBOCTI COJICH.

Busnauamu GopMynu cepesHiX Ta KHUCJIUX cojiel cepen GopMyJl CIIOIYK
IHIIUX BUBYEHUX KJIaCiB.

Ilpoecnosysamu MOXIMBICT Tiepediry XiMiUHMX peakuidf cojei 3
MeTajlaMi, BUKOPHCTOBYIOYH DSl aKTUBHOCTI METAJIB.

J0600umu y1mB x0pCTKOI BOM Ha HOOYTOBI PHJIaIH | KOMYHIKaILil.

2.2.5.

AMQOTEPHI CHOTYKH

SAruine aM(pOTEPHOCTI. XimiuHi
BJIACTUBOCTi, -  CIOCOOM - OJiepXKaHHSA
amM(pOTEpHHUX OKCHUJIB 1 FAPOKCH/IIB.

Haszusamu amdoTepHi OKCHAM 1 TLIPOKCHIU 3a CYYacCHOIO HAayKOBOIO
YKpaiHChKOIO HOMEHKJIATYPOIO 32 IXHIMH XIMIYHUMH (opMyIaMu.

Pospiznsamu amborepHi OKCHAH 1 TIPOKCHAM Cepel] IHITHX HEOpraHiuHHX
CHOJIYK 3a IXHIMH BJIACTHBOCTSIMH.

Cknaoamu ximiuHi (HOpPMYJIHM OKCHIIB 1 TiAPOKCHIIB AJIFOMIHIIO Ta
[luHKy, piBHSHHS peakiliff, fKi XapaKTepHU3yIOTh IXHI XIMi4HI BJIACTHBOCTI
(B3aeMois 3 KHCJIOTaMH, JIyraMu (B PO3YMHI Ta TiJt 4Yac CIUIABJIIAHHA) Ta
crioco6u o/IeprKaHHs (B32EMOJsA COJIeH LIMX €JIEMEHTIB i3 JIyraMu B PO3HHHI).

Xapaxmepusysamu  1OHATTS aMorepHocTi, I3UYHI  BJIACTHBOCTI
OKCHJIB 1 I'IpOKCHIIB AMOMiHIO Ta [{UHKY.

2.2.6.

I'eHeTHYHI 3B’ I3KM MK KJIACaMH HEOPraHiUHUX CIIOJIYK

Crxraoamu pPiBHSHHS peakilid Mix HeOpI“aHILIHI/IMI/I CHOJIYKaMH PIi3HHX
KJIaciB.

Hopzemoeamu XiMiYHI  BJIaCTHBCCTI
aM(OTEpHUX T1IPOKCHIIB, COJICH.

chauoemoeamu 3B’A3KM MDK CKJIAZOM 1 XIMiYHMMH BJIACTHBOCTAMH
OKCHIIiB, KHCIIOT, OCHOB, aM(OTEPHHUX TiAPOKCHAIB, COJeH; TCHETHYHI
3B’SI3KH MIX IPOCTHMH 1 CKJIIQJIHUMH PEYOBHHAMM, OKCHJIaMH, OCHOBAMH,
KHCI0TaM¥, aMOOTEPHUMH TAPOKCHIAMH, COJISIMH.

Obrpynmogyeamu  3alleXXHICTh MIX  CKJIQJOM, BIACTHBOCTAMH Ta
3aCTOCYBaHHAM OKCHIiB, OCHOB, KMCJIOT, aM(OTEPHUX T'iIPOKCHIIB, CONIEH.

OKCHUIIB, OCHOB, KHCJIOT,

3. OpraniuHa ximis

3.1.

TeopeTuuHi OCHOBU
OpraHigHoi Ximii

Haiipaxxnusimi €JIEMEHTH-OPTaHOT€HH,
OpraHiyHi  CHONYKH;  TNPHPOAHI  Ta
CUHTETHYHI OpraHiysi CHOJTYKH.
MonekynsipHa 6y/10Ba OpraHiYHUX CIIOJIYK.
KopanentHi Kap6on-Kap6oHoBi 3B’s13ku. y
MOJIEKyNlaX OPraHiuHUX CIIOJIYK: MPOCTHH,

noaiiinuid, motp:iiHui. Teopis OymoBu

Ha3ueamu  opraHiyHi CIIOJIyKH 3a CTPYKTYPHUMH
BUKOPHCTOBYIOUH CHCTEMaTHUYHY HOMEHKJIATYPY.

Haeooumu npuxnadu OpraHIYHHX CIOJNYK i3 NPOCTHUMH, IMOABIHHHUMH,
notpitiuumMu  KapGou-KapOoHoBUMH ~ 3B’S3KaMH; TOMOJIOTIB  PI3HHMX
rOMOJIOTIYHHX pSAAIB BYIJIEBOAHIB Ta OKCHUIE€HO- 1 HITPOr€HOBMICHHX
OpraHiYHUX CIIONYK Pi3HHX KJIACiB; CTPYKTYpPHHX i30MepiB NpEICTABHUKIB
PI3HUX OMOJIOTI%HUX PAAIB BYITICBOAHIB Ta OKCUI'CHO- 1 HITDOIEHOBMICHUX

bopmynamu,
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| OpraHiuyHux ~ choiayk: ~ Homenxmarypa
OpTraHiuyHUX cnonyk. - .. Knmacudikaris
OprafHiuHux -  CHOJNyK-- ..:3a OyaoBOI0 .
KapOOHOBOrO  JIAHINOTA - ‘1 HASBHICTIO"
XapaKTEpUCTUYHHUX (pyHKIiOHANBEHRX)
rpyn. SBuine - romoJiorii;  rOMOJOTH,

TOMOJIOTTYHHUIE PsiZl, TOMOJIOTIYHA Pi3HHIIA. .

Kiacu opraniyHuX crnonyk. 3arajibHi

‘(hOpMyYJIM TOMOJIOTIUHHX ® PSIZIB 1 KJlaciB

OpraHiuHuX CIIOJIyK. SIBumie i30Mepii,
130MepH, CTPYKTypHa i3oMepis. B3aemHawuit

BIUIMB ~ aTOMIB -ab0 rpyn - aToMmiB = y°

MOJIEKYJIaX OPTaHiYHHX CIIOIYK.

OpPTraHivHUX CIIOJIYK Pi3HHX KJIAciB.
- Po3pizHsmu 3a XapaKTepHUMH O3HAKaMH HEOpraHiuHi H oOpraHiysi

.CIIOJIYKH, TIPUPOAHI Ta CHHTETUYHI OpraHi4Hi CIOJIyKH; OPTaHiyHi CIIOJIYKH

3a SKICHUM CKJIAJIOM: BYFJI€BOJHI, OKCUI'€HO- i HITPOT€HOBMICHI PEYOBHHH;

‘TipocTHit, noaBiMHME, moTpiiuuit KapGon-KapOoHoBi 3B’43KH; rOMOJIOTiYHI

PSIM 1 KJIacu OpraHivyHUX CIOJIYK; CTPYKTYPHI 130MEpH NIEBHOI PEYOBUHHU.
Ilopisniosamu roBaneutHi . Kap6oH-KapOoHOBI 3B’A3KH y MOJIEKYJIax
OpPra’HiYHHX CIIOJIYK: TpOCTHit, NoABiMHUYM, [OTpiiiHmit; OynoBy i

‘BIACTHUBOCTI CIIOJIYK 3 p13HI/IMI/I XapaKTepI/ICTI/ILIHI/IMI/I rpynaMu.

- Knacugixysamu opratiusi Criojyku 3a 0yJ0Bor KapOOHOBOTO JIAHIIOra

'Ha HACHUYCHI BYIJIEBOJHI (&JIKaH! ), HEeHaCH4EeHi BYTJIEBOIHI (QJIKEHH, aTKIHH),

apoOMaTHYHi BYIJIEBOJHI;, 3a HAsSBHICTIO XapaKTepUCTUYHUX ((bYHKIIIOHANb-

HHX) TPyl COHPTH, GEHOJ, albaeriau, KapOOHOBI KHCJIOTH, €CTEPH, aMiHH,

AMIHOKHCJIOTH.
"Busnauamu waitBaxmmsini enementu-opraorenu (C, H, O, N, S, P);

“FOMOJIOTH BYIJIEBOJHIB - Ta: IXHIX ITOXiJHUX; 130MEPU 3a CTPYKTYPHHUMH

dbopmynamu. ‘

- Crraoamu CTPYKTYPHI (bopMme OpPraHiYHUX CIOJyK 332 Ha3BaMH 3T1IHO
3 CHCTEMAaTHYHOIO HOMEHKJIATyPOIO.

Vemanosniosamu BIINOBIAHOCTI MidK TPEACTABHUKAMH T'OMOJIOTIUHHX
psaiB Ta iXHiMM 3araibHUMKM (GOPMYJIaMH, KjlacaMd OpPTaHIYHUX CIIOIYK Ta
iXHIMH XapakTepUCTHYHUMK ((PYHKHIOHATEHHMH) TIpyHaM¥; BIIMiHHOCTI
MK TOMOJIOrTaMHd 3a KUIBKICHUM CKJIaJOM, i3oMepamMu — 3a OyJoBOIO
MOJIEKYI. . o

IoscHiosamu 3aJIeXKHICTh BIACTHBOCTEH PEUOBHH Bi ckiany i OynoBu
iXHIX MOJIEKY] Ha OCHOBI MOJOKEHb Teopili OYZOBH OpraHIYHHUX CIIONYK;
CYTh CTPYKTYPHOI 130Mepii.

Xapaxmepusyeamu CyTh T€Opii OyTOBH OPraHi4HUX CHOJIYK.

Awnanizyéamu peakiliiHy 3AaTHICTh OpraHIYHUX CIONYK 13 PI3HUMH
TUMaM¥ 3B’ S3KiB; XIMiuHy OYyAOBY opraHqunx CIOJIYK, BUKOPUCTOBYIOUH
OCHOBHI IIOJIOXEHHS TeOpii OyA0BM OpraHiYHHX PEYOBHH.

Ipozno3yéamu peakuiiiHy 3JaTHICT OPraHiYHMUX CIONYK, BUKOPHCTO-
BYIOYH MIOHSATTS PO B3a€MHU#E BIUTUB aTOMIB a0 TPyIl aTOMIB Y MOJIEKYJIax.

Pobumu eucnoéxu MO0 BIACTHBOCTEH PEYOBHMH HAa OCHOBI iXHBOI Oy-
JIOBH 1 110/10 OYZOBH pEYOBHH HA OCHOBI iXHIX BJIaCTHBOCTEH, a TaKOX IIPO

{ GaraToMaHITHICTb opraHman CIIOJIYK Ha OCHOBI TCOpll XIMIYHO1 6y,HOBI/I

3.2. Byrnesoani
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32.1.

27 AJKaHHA

3arajbHa
HOMEHKJIaTypa,

dopmyna.: AJIKAHIB,

CTPYKTYpHa . - i30Mepis,
OymoBa MOJIEKYJI, (PI3UYHI . Ta : XIMIYHI
BJIACTUBOCTI, = crocobu OJlepKaHHs,
3aCTOCYBaHHSI.

- Hazueamu 3aransHy (oOpMyNy aiKaHiB, MPEACTABHUKIB FOMOJIOTIHHOTO
paay ckinany CHy — CigH2z 32 CHCTEMAaTUYHOIO HOMECHKJIATYPOIO.

Crxaadamu. -MONEKYIISIPHi, CTPYKTYpHI Ta HaNiBCTPYKTYpHi (opmynu
aJIkaHiB Ta IXHIX i30MepiB 3a HA3BOKO CIOAYKH; PIBHAHHSA DEakKIii, o
XapaKTepPU3YIOTh XIMiYHI ~ BJIACTHBOCTI ajKaHiB (TOpiHHS, TEepMIUYHHUH
PO3KJIaz, 130MepuU3allis, raloreHyBaHHs ), OJIep)KaHHs alKaHiB (T1ApyBaHHIM
AJIKEHIB, AJIKIHIB).

Posnisnasamu CTpyKTypHi i30MepH IpeACTaBHUKIB TOMOJIOTIYHOTO Py
aJIKaHiB. :

Iopisuweamu 6Gyn0BY Ta BIACTUBOCTI METaHY Ta HOTO FOMOJIOTIB.

O6rpynmogysamu 3ajIeXHICTh MiXK arperaTHuM craHoM (3a 20-25 °C),
TeMIlepaTypaMy IUIaBjC€HHSA 1 KUIIHHA aNKaHiB Ta IXHIMM BIJHOCHHMH
MOJIEKYJIAPHMMH . MacaMu 1 GYAOBOIO MOJEKYJ; 3AaTHICTb aJKaHiB M0
peaKIliii 3aMillleHHs;, 3aCTOCYBaHHS aJiKaHiB (MaJUBO, NaJbHE, PO3UUHHHKH,
OJIEPXKAHHSA CaXi, BOAHIO, FAJIOTCHOAKAHIB) IXHIMH BIaCTHBOCTSIMH.

- Yemanoesniosamu 38’13k MK ckiajgoMm, OyAOBOIO, BIAaCTHBOCTSAMHU Ta
3aCTOCYBaHHAM aJIKaHiB, IXHIM BIUIMBOM Ha JOBKLISL.

3.2.2.

- AJIKEHH -

BaranmeHa - . Qopmyna. . AJIKEHIB, .
HOMEHKJIATypa, ~. CTPYKTypHa  i30Mepi,
OynoBa MOJIEKYJI, XIMiYHI BIACTUBOCTI Ta
CIOCOOH OJIEp)KaHHS €TEHY, 3aCTOCYBaHHA.

Hasusamu. ankeHu 3a CHCTEMATHYHOIO HOMEHKJIATYPOIO Ta iXHIO
3arajibHy GopMyJy. :

Busnauamu cTpykTypHi i30MepH ankeHiB 3a OymoBOWO KapOOHOBOTO
JIAHIIOTa, PO3TAIlyBaHHSM ITOBIHHOTO 3B’ S3KY.

- Iosichiosamu cyThb CTPYKTYPHOT 130Mepii aJikeHiB.

Posniznasamu cTpykTypHi i30MepH MpeaCcTaBHUKIB TOMOJIOTIYHOTO Py
AJIKEHIB.

Crxaadamu Ha OCHOBI 3arajibHOI (JOpMYJIM MOJEKYJISPHi, CTPYKTYpHI Ta
HAMIBCTPYKTYpHI GOPMYJiH aJKEHIB; piBHSAHHSA peakilii, IO XapaKTepU3yoTh
XiMIYHI BJAaCTHBOCTI €T€HY (YacCTKOBE Ta TIOBHE OKHCHEHHS, NPHEIHAHHA
BOJHIO, TaJIOTEHIB, TiAPOT€H TallOTeHiliB, BOXW; MOJIMEpH3allisl) Ta
ONlEpXKaHHA  eTeHy (HerigpyBaHHAM €TaHy, TiJpyBaHHAM €THUHY,
JieTiApaTaIi€eo eTaHouy).

3acmocosyeamu 3HaHHS 11 BAOOPY crIOCOOY BUSBIICHHS AJIKEHIB.

Vemanosniosamu 38’3k MK OyJ0BOIO Ta 3JATHICTIO alKeHIB 10
peaxiiiii mpueHaHHS.

Obrpynmoeysamu  3aCTOCYBaHHS
(onepXaHHS €TaHOJY, IONIETUJICHY).

QIKeHIB IXHIMH  BJIACTHBOCTAMH

3.2.3.

AJKiHU

aJIKiHIB,
i3oMepid, -

dbopmya
CTPYKTYpHa

3aranrHa
HOMEHKIATypa,

Haszueamu ankivy 32 CHCTEMaTHYHOIO HOMEHKJIATYPOIO Ta IXHIO 2arajlbHy
dbopmyay.
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OynoBa MoseKyJ. XiMiuHI BIacTHBOCTI Ta:|

criocobun OJC€P>KaHHA €TUHY, 3aCTOCYBAaHHA.

Buznauamu CTPYKTYpHI i30MepH ajKiHiB 32 OyZOBOIO KapOOHOBOIO
JIAHIIOTa, PO3TalllyBaHHIM MOTPIHHOTO 3B’513Ky

.[losicHiogamu CyThb CprKTypHOI 130Mep11 AJIKIHIB.

Crnaoamu MOJIGKyJ'ISIle CTPYKTYpHi Ta HaruBCprKTyle (bopMme
AJIKIHIB; pIBHSHHS peaKiliif, mo XapaKTepU3yIoTh XiMIiYHi BJIACTHBOCTI eTHHY
(pU€EAHAHHS BOJIHIO, TAIOrEHIB, TIAPOreH TANOTeHIIB, BOIU; TPUMEpH3allid

. €TMHY, YaCTKOBE OKWCHEHHs) i IIOBHE OKHWCHEHHs AJIKiHiB; POMMCIIOBI Ta

1a0opaToOpHi CIOCOOU OfepKaHHS €THHY: JAETIAPYBaHHSIM €TaHy, €TEHY,
TiAPOJTI30M Kaslbliill aueTUIEHIAY, TEPMIYHUM PO3KIAJaHHIM METaHy.

3acmocosysamu 3HaHHS [Tt BUOOPY CIOco0Y BUSIBIEHHS alKiHIB.

. Ilopigniosamu  peakiiifiHy 3[aTHICTH €TE€HYy 1 €THHY B peaKifx

[IpUETHAHHS.

Vemanosnrosamu 38’ 130K Mixk OYZOBOIO Ta 30aTHICTIO €THHY 0 PEaKIlii
[IpUETHAHHSA.

‘Obrpynmosyéamu 3acTOCYBaHHS €THHY (razoBe p13aHH$I 1 3BaproBaHHA
METaNiB), 3yMOBJIICHE HOT0 BIACTHBOCTSIMHU

3.24. - ApoMaTtnyHi 3aranbHa QopMyia apeHiB roMoJoriunoro | . - Hasugamu 3araibHy dhopmymny apOMaTHIHHX ByrneBo,quB
ByrneBosHi. Bensen | psny- - Gemsedy.. . ‘BymoBa - MomekynH, ‘..Po3pz3mzmu HEHACHYeHi Ta apOMaTH4Hi BYTJIEBO/IHI.
: .BJIACTHBOCTI, cocobu onepxxausst | . Tlopieniosamu 3B’ s3ku-Mik atomamu KapOoHy B mMonekynax OeH3eHy Ta
OeHzeny. aJIKaHiB i aJIKeHiB, peakIiiiHy 3/aTHICTh OEH3EHY, alnKaHiB, a1KEHIB 1 aJIKIiHIB
' : y Peaxilisx 3aMillleHHs Ta OKHCHEHHs; GeH3€HY, aJIKeHIB 1 aJIKiHIB Y peaxIisax
HpUEAHAHHS.
Cxnaoamu MOJIEKYJISIPHY Ta CTPYKTYpPHY (opmynu OeH3eHy; piBHAHHS
peakIliif, Mo XapakTepU3yIOTh XIMiuHI BIaCTHBOCTI OeH3eHy (TajoreHy-
BaHHd, TiApYBaHHSA, TOpPiHHA), OJepXKaHHS OeH3eHy B IPOMHCIOBOCTI
(kaTaJliTH4He [AETIAPYBAHHS H-TCKCAHY, TPHMEPH3ALUs €THHY).
3.2.5. | Ilpuponni mxepena | IlomupeHHS BYIJIEBOAHIB Y  MPHPOI. Iloacuioeamu cyTh mponecy NeperoHky HadTy.
BYIJIEBOJHIB Ta ixHs | [Ipuponnmii ras, Hadra, KaM’sHe ByTis — -Cknadamu piBHSHHA peakiiif, mo BinOyBarOThCA Mij 4Yac CIATIOBAHHS
nepepodxa IPUPO/IHI JoKepea BYIJIEBO/IHIB. | IPUPOJHOTO rasy.
[eperonka HadTH. ByrneBoanena Po3spizusamu peaxuii, SKi BiAOYBaIOTHCS i1 Yac TEPMIYHOrO PO3KJIaJAHHS
CHpOBMHa 1  OXOpOHa  JOBKLUIA. | BYIJICBOJHIB.
3acTocyBaHHS BYTJICBOJHIB. Yemanoenoeamu 3’3k MiXK CKIafoM, OyJOBOIO, BIACTHBOCTAMH 1
3aCTOCYBaHHSIM BYTJIEBO/IHIB.
3.3. OxcureHoBMicHi opratiuni cnogyku
3.3.1. Couptu XapakrepucTHYHa (byHK1IOHATIBHA) - Haszusamu 3aranbny Gopmyily Ta XapaKTepucTU4HY ((QYHKIIOHAJIbHY)
rpyna cnuptiB. HachueHi 0JHOATOMHI | rpymy:COHUPTIB; OMHOATOMHI HACHYEHI CIIUPTH i IILEpoJI 38 CHCTEMATHYHOIO
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CHHpPTH:  3arajlbHa Ta  CTPYKTYpHi
dopMmynu, .  CIpyKTypHa . : i30Mepis,
CHCTEMAaTUYHA. HOMEHKJIATYpa, - XiMiuHi
BIIaCTUBOCTI. BoaHeBWii 3B’S30K, HOro
BIUIUB Ha (I3UYHI BIACTHBOCTI: CIIUPTIB.
Onepxanns  eranomy. [Iiimepon . sK
IpeJCTaBHUK 0araToaTOMHHX  CIHPTIB:
XiMi9HI BJIaCTHBOCTI, SIKICHA peakiis Ha
OaraToaToMHi CITUPTH. -

HOMEHKJIATYPOIO.

Pospisusmu  OAHOATOMHI ~ HACW4eHi  CIOMPTH  NOMDK  1HIIMX
OKCHUT'€HOBMICHMX - OPTaHIYHKX CIIOJIYK 3@ 3alajlbHOI0 Ta CTPYKTYpPHOIO
bopMynamMu.

Busnauamu CTpyKTypHi i30MepH OJHOATOMHHX HACHYEHMX CIIHPTIB 34
6y10BOIO KApOOHOBOTO JIAHIIOTa, PO3TAllYBAHHAM TAPOKCHIBHOI TPYIIH.

Knacugixysamu cnupTi. 3a KiIBKICTIO TiIPOKCHIBHHX TpYI: ORHO- 1
6araToaToOMHI.

- Cknadamu MONEKYNISpHi, CTPYKTYpHI (OPMYNH CHMPTIB; piBHSIHHA
peakifiif, 1o ‘OmMCYIOTh XIMiUHi BNaCTMBOCTI HACHYEHHX OIHOATOMHHUX
CIUpTiB (TIOBHE 1 4aCTKOBE OKUCHEHHS, JETiaparallis, B3acMOAIS 3 TY)KHUMH
MEeTaJaMH, TipOreH rajloreHifaMu, ecTephdikauisi), riinepony (IOBHE

-OKI/ICHCHHH,"_BSaGMOI[iﬂ' 3 JIy>)KHUMH METajlaMHd, BHIIUMH HAaCHYCHHMHU Ta

HEHaCUYCHUMH KapOOHOBHUMH KHCJIOTaMH); OJEPHKAHHS IIIIEPOITY JTYKHHUM
TiJponizoM (OMUJIEHHSIM) XKHUPIB; CIIOCOOU OepXKAaHHS eTaHoITy (TifpaTaliero

‘eTeHy, (epMEHTATHBHUM OPOIIHHSAM TIFOKO3H).

" Xapaxmepusysamu. cknajg i 6yI0BY MOJIEKYJ OJHOAaTOMHHUX HAaCHUYCHHX

| cnupriB, - XiMi4HI BJIACTUBOCTI OJHOATOMHHMX HACH4YEHHX CIHMPTIB 1

[ITLIEPOITY, CTIOCOOW OJIepIKaHHS €TaHOIy.

Iopienioeamu $Hi3udH1 BIACTUBOCTI (TeMnepaTypH KUTIHHSA, po3anH1CTL
y BO[I1) O/IHOATOMHHX HACHYECHHMX CITHPTIB 1 BIANOBIIHMX aJIKaHIB, METaHOY

© €TaHONYy; .aKTUBHICTh OJHOATOMHMX HACHYEHHX CITHPTIB, BOAM 1
Heopramqnﬂx KUCJIOT § peaKkiisx i3 JyXHUMB Metanamu; OyHOBY 1
BJIACTUBOCTI O/{HOATOMHMX HAaCHYEHHX CIUPTIB 1 peHomny.

3acmocosysamu  3umanHA s BuOopy — cmocoOy — BUSBJICHHS
OaraToaTOMHHMX CHHpTIB (B3aeMolis 31 cBixoocamkeHuMm KympyM(1l)
T1IPOKCUIOM).

IIpozno3yeamu XiMiuHi BNaCTHBOCTI OJHOATOMHHX HACHYEHHX CITHPTIB i
IJIIepoly Ha OCHOBI 3HaHb IIpO BJAcTHUBOCTI  XapaKTEPUCTHYHHX
(pyHKIIOHATBHUX) TPYIL.

Obrpynmogysamu  3acTOCYBaHHsA €TaHONy (OJepXKaHHS  €TaHOBOIL
KHCJIOTH): Ta - METaHONTy (oJepXkaHHs MeTaHamo ((opMmanbaeriny) ixHiMu
BJIACTHBOCTSIMH.

Yemanoenosamu  npu4MHOBO-HACTIAKOBI  3B’SI3KM MK  CKJIAJOM,
OylOBOIO, BJIACTHBOCTAMH, 3aCTOCYBAaHHSAM OJHOATOMHHUX HACHYEHHX
CIHPTIB 1 THILEPOITY.

Pobumu eucnosxu mMOAG BIACTHBOCTEH OJHOATOMHHX HACHYEHKX
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" |-crupTiB. 1 rmineposy Ha miAcraBi ixHboi OynoBH Ta mpo OyAoBy

OJIHOATOMHHMX HacH4YeHHMX _CHOMPTIB 1 [Jilepoldy Ha IMJACTaBl IXHIX

;BJIACTHBOCTEM Ta HA OCHOBI Pe3yJIbTaTiB CHOCTEPEKEHD.

Vesioomnioeamu  B3a€MO3B’S30K  cKiany, OyAOBH, BJIaCTUBOCTEH,

3aCTOCYBaHHS OJJHOATOMHHMX HACHYEHUX CIIMPTIB 1 [JIIEpPOILy.

3:.3.2.

denon

®opmyna ¢enony. Ckmag i Oynosa
BJIACTHBOCTI,;

MOJIEKYJIH dbenony;.
3aCTOCYBaHHS. ..

~Craadamu MONIEKYJIApHY, CTPYKTYpHY ¢opMynu ¢eHoly; pIBHIHHS

_peakuiii, mo BigoOpaxarTs XiMiuHI BJIACTHBOCTI (eHony (peakmii 3a

YHaCTIO- T1APOKCUIIBHOI TPYIIH — B3AEMOJIS 3 JTY)KHAUMH METalaMH, JTyTaMH);

| peakiii 3a ygacTio GEH3EHOBOTrO KiJIBIA — B3a€EMOAIS 3 OGPOMHOIO BOJOIO).

Iopisnuiosamu Gy10BY: i BTaCTHBOCTI OJIHOATOMHUX HACHYEHUX CHHMPTIB 1

‘(deHoNy; 3MaTHICTD OeH3eHY 1 PeHoTy 10 peakiii 3aMillieHHS.

Yemanosniosamuy  NpUYMHOBO-HACHIAKOBI  3B’S3KH  MDK  CKIIAJIOM,

- OyIOBOIO, BIaCTUBOCTSIMH, 3aCTOCYBaHHAM (EHOITY.

. 3acmocosyeamu 3HaHHS g BHOOpPY cmocoOy BHUSBICHHS (eHoTy
(B3aeMOIist 3 OPOMHOIO BOJIOIO).

..o IIpoenosyeamu XiMi4HI BIacTMBOCTI ()eHONy Ha OCHOBI 3HaHb IIPO

BJIACTHBOCTI XapaKTePUCTHUHHX (QYHKIIOHAIBHHUX ) TPYIL.

... Pobumu eucnoexu. o0 BIaCTUBOCTEN (eHOITy Ha IIificTal Horo OynoBH

i mpo. 6ymoBy ¢eHomy Ha mijcTaBi WOro BIACTHBOCTEH Ta HA OCHCBI
pe3yJIbTATIB CHOCTEPEKEHB.

3.3.3.

o Anpperiam

3arajipHa. .. .Ta - CTPYKTYpHi Qopmyiu:
Cknaz, --06ymoBa  "MOJEKYJT-

aJbJIET1/iB.
anpJeriiiB. AJIbJeriiHa XapaKTepUCTHUHA
(byukuionaneHa) - rpyna, il BUABJICHHS.
CucreMaTiyHa HOMEHKIaTypa 1 (i3uuHi
BJIACTUBOCTI IbJETiiB. Ximiuni
BJIACTHBOCTI €TAHAIO, HOTO OJICPIKAHHS.

- “Hazueamu 3aranpHy (popMmyny Ta XapakTepUCTHUHY ((GYyHKIIOHAJIBHY)
TPYIy ajbJACTi/IiB; aJbACTIH 32 CHCTEMAaTHUYHOX HOMEHKNATYPOIO.

Pospisnamy anbJeriq¥ INOMiX I1HIIMX OKCHUT€HOBMICHMX OpTaHiuHHX
CHOJIYK 3a 3arajlbHOIO Ta CTPYKTYPHOIO GopMy/IaMHu.

Iosacuioéamu BIUTUB XapaKTepUCTHUYHOI ((GYHKUIOHATBHOI) IPyNH Ha
¢isuuHl 1 XIMI4HI BJIACTHBOCTI ajbJEriJiB, BOJHEBOIO 3B’S3Ky Ha
PO3UMHHICTE ajbJerifiB;, (i3HuHi BIACTMBOCTI €TAHAIIO y 3iCTaBJIEHHI 3
eTaHosoM (3a temnepatypu 20-25 °C).

Haeooumu npuxnaou anbaerifiB; 3aCTOCYBaHHs €TaHAIO (OlEpXKaHHS
OIITOBOI KHCJIOTH). ‘

Cknadamu MOJIEKYJIAPHI 1 CTpYKTYpHi (JopMYJTH albJeTiiB (3a Ha3BaMH 1
3aralbHUMH  (OPMYyJIaMH BIAMIOBI{HUX TOMOJIOTIYHHMX PSJIiB); PIBHSHHS
peakuii, gKi ONUCYIOTh XiMiuHI BIACTHBOCTI €TAHAMIO (YACTKOBE OKACHEHHS
i BimHOBIIEHHS), OJepXKaHHs eTaHAIO (KATaJiTHYHOIO TiJpaTali€lo eTHHY,
OKHCHEHHSIM €TaHOIy).

Xapaxmepu3zyéamu XiMidHI BJIACTHBOCTI €TaHAIO; CI:OCOOH OAEPKaHHA
eTaHaso (KaTaJiTHYHOIO IiJIPaTalli€l0 ETHHY Ta OKHCHEHHIM €TaHOoy). .
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3acmocosyeamu 3uauHs A8 BHOOPY Crioco0y BHSBIEHHS ajlbJETiiB 3a
AKICHAMHM DPEaKlisiMH: B3a€EMOJMICI0 3 aMOHia4HMM po3uHHOM apreHTym(I)

-OKCH]Y, CBKOOCaIKeHUM Kynpym{il) rigpokcuaom.

Yemanosniosamu — IPUYMHOBO-HACHTIAKOBI  3B’A3KH  MDK  CKIIAZOM,

. GYI0BOIO, BIACTUBOCTSIMH, 3aCTOCYBAaHHSIM aJIbJIET1/IB.

Ilpoenoszyeamu XiMiuHI BJIACTHBOCTI albJEriliB Ha OCHOBI 3HaHBb IIPO
BJIACTHBOCTI.XapaKTEPUCTHUHUX ((DYHKLIOHAIBHHUX) IPYIL.

Pobumu éucnoexu WOAO BIACTUBOCTEM albJETifiB HA MiJACTaBl IXHBOT
6ymoBu i npo 6ynOBY  anbAeriiiB Ha ITiJICTaBl IXHIX BJIACTUBOCTEH Ta Ha
OCHOBI pe3yJIbTaTiB CHOCTEPEKEHD.

3.34.

Kapbonogi xucnotu

XapakTepucTuyHa (QYyHKIIOHAIBHA) rpyIia

kapboHoBUX Kkucior. Ckinan, - Oynosa
MOJIEKYJ] ~ OAHOOCHOBHHX ' KapOOHOBHX
KUACJIOT,  3arajlbHa Ta  CTPYKTYpHA

dopMynu, cucreMaTMyHa HOMEHKIATYpa,

CTpyKTypHa: .- i3omepis.  Knacudikanis,

BJIACTHBOCTI, 3aCTOCYBaHHS KapOOHOBHX-

kucnoT. “CIiocoOu - OJIEpKaHHs €TAHOBOI
kucnoty. Tlomupensst kapOOHOBHUX KUCJIOT
y MPUPOII. '

Hasueamu 3araibHy (GopMylly Ta XapaKTEpUCTUUHY ((PyHKIIIOHAIIBHY)

Tpyny KapOOHOBHMX KHMCIIOT; HACHYCHI OXHOOCHOBHI KapOOHOBI KHCIIOTH 3a

CHCTEeMaTHYHOIO HOMEHKJIATypOl,; METaHOBY M €TaHOBY KHCJIOTY 3a
TPHBIATbHUMM = Ha3BaMH{; BHII KapOOHOBI  KHCJIOTH: HacuueHl —
MaTEMITHUHOBY, CTEAPUHOBY; HEHACHYEHY — OJIETHOBY.

- Iosicwiosamu BIUIMB KapOOKCHIBHOI TpymH Ha Oi3uumi i XiMiddi
BJIACTMBOCTI : KapOOHOBUX KHCIIOT, BOAHEBOr0 3B’s3Ky Ha (i3uuHi
BJIACTHBOCTI KapOOHOBUX KUCIIOT.

Knacugixysamu xapboHOBI KHUCIIOTH 3a OyI0BOIO KapOOHOBOIO JIAHIIOra
(Hacu4yeHi, HeHacH4eHi), KUIBKICTIO KapOOKCHUJIBHHUX Ipyn (OLHO-, IBOX-
OCHOBHI) 1 KibKicTiO aTomiB KapGoHy B iXHIX MoOJEKynax (HIKY1, BUIL).

Busnauamu cTpyKTypHi i30MepH HACHYEHHX OJJHOOCHOBHEX KaPOOHOBHX
KHCJIOT. 4

Cxnadamu MOJIEKYJISIpHI 1 CTPYKTYpHI GOpMYJIM HACHYEHUX OJIHO OCHOB-
HUX KapOOHOBHMX KHMCIOT 32 Ha3BaMM 1 3arajibHOI0 (OpMYJIo; (HopMyJH
CTPYKTYPHHMX 130MEpiB HACHUYCHHX OJHOOCHOBHHX KapOOHOBMX KHCIIOT;
PIBHSIHHS peaKIiif, 10 BiZOOpakaroTh XiMi4HI BJIACTHBOCTI KapOOHOBHX
KUCIOT (B3aEMOMIS 3 AKTUBHAMH MeETaJlaMH, JIyTaMH, COJISIMH; €CTEPH-
dixartis); oflepiKaHHs eTAHOBOT KHCIOTH (OKHCHEHHSM ETAHAIIO, eTAHOMNY).

Xapaxkmepuszyeamu XiMI4HI BJIACTHBOCTI HACHYEHHUX OJHOOCHOBHHX
KapOOHOBUX KHUCIIOT, CIIOCOOU OJIepXKaHHS €TaHOBOI KUCJIOTH. _
OJTHOOCHOBHHUX

Obrpynmogyseamu  30ATHICTh HWKYUX  HACHUCHHX
KapOOHOBHX KHCIIOT [0 €JIEKTPOJITHYHOI JUCOIialtil Ta Al Ha IHAUKAaTOPU B
PO3UYMHAX.

3acmocosyéamu 3HaHHS U1 BUOOPY CIOCOOY BHSBICHHS KapOOHOBHX
KHCIIOT.

Hopienosamu $iznyni BIacTHBOCTI (TeMIepaTypy KUIIIHHS, PO3YHMHHICTH
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|'y Bomi) HacHyeHMX: OJHOOCHOBHHX KapOOHOBHX KHCJOT Ta BiANOBIIHHX
_aNBJEriiB. 1 OXHOATOMHHUX . HACHYEHHX CIIUPTIB; KHCJIOTHI BJIACTHBOCTI
.| KapOOHOBHX KHCIOT Y MEXKaxX TOMOJIOTIYHOTO PAMY, a TAKOX Y 3iCTaBlCHHi i3

cniipramu, GpeHoNIoM i HeOpraHIYHUMH KUCIIOTaMH.

Vemanoeniosamu ~ NPUYMHOBO-HACHINKOBI  3B°S3KH  MDK  CKIIQIOM,
ENIEKTPOHHOI0 OYZ0BOIO MOJIEKYJ, (Gi3WYHUMM | XIMIYHMMH BJIAaCTHBOCTIMH
OZIHOOOCHOBHHMX ~KapOOHOBHX KHCJIOT; 3B’SI3KH MK OKCHI'€HOBMICHHMM
OpraHiYHHMH CIIOTyKaMH. '

- . Ilpoeno3yéamu XiMiuHi* BIACTMBOCTI OAHOOCHOBHHX KapGOHOBHX KHCIIOT
'Ha" OCHOB1 PO3YMIHHS BJIACTMBOCTEH KapOOKCHIBHOI TPYIIM Ta KpPaTHHX

3B’13KiB Mix atomamu KapOoHy; oco6iuBi XiMidHi BJIACTHBOCTI METaHOBOL
KUCJIOTH ‘(3JaTHICTh 10 OKHUCHEHHS — B3a€EMOJIs 3 aMOHIAUHMM DPO3YMHOM

.apreatyMm(l) okcuny, cBixkoocamxerum KynpyM(1l) rinpoxcumom).

Pobumu : 6ucnoéxu OO . BIACTUBOCTEH OJHOOCHOBHUX KapOOHOBHX

" KHCJIOT Ha IijicTaBl IXHBbOT Oy10BH 1 1ipo Oy/I0BY OJJHOOCHOBHUX KapOOHOBHX

KHCJIOT  Ha:  MiICTaBl ~ IXHIX' BJACTHBOCTEH Ta Ha OCHOBI pe3ynbTaTiB
CIIOCTEPEIKEHb.

"33.5.

~ Ecrepu. Kupu~- .

3arajisHa Ta CTPYKTYPHI GOpPMYJIH. €CTepiB; -

OymoBa "= MOJIEKYI, CHCTeMAaTHYHA
HOMEHKJIATypa, CIPYKTypHa 130Mepid,

| @izuuni Baacrusocti. imposmis . ectepis;.
3aCTOCYBaHHS iX. JXUpHU SIK TpeICTaBHUKHA"
ecrepiB. Kitacudikanis xupiB, IXHI XIMIYHI | .. .

BJIACTHBOCTI, 3aCTOCYBaHHA. Mua.

. Hasusamu 3araibHy (oOpMyiTy ecTepiB;, ecTepd 3a CHCTEMATHYHOKO
HOMEHKJIATYPOIO. _

Buswauamu  cTpyKTYpHI  i30MepH  ecTepiB KapOOHOBHX  KHCJIOT;
CTPYKTYPHi - GOpMynu >XKUpiB (TpHIIaIbMiTaTy, TpHCTeapaTy, TPHOJEATy);

_(bopMyJiH conelt MaTbMITHHOBOI 1 CTEapHHGBOI KHUCIIOT.

Hasooumu npuxniadu ecrepiB; MOUIMPEHHS €CTEpPIB y HPUPOAl Ta
XapYOBUX TPOJYKTaAX.

Knacugixyeamu »upy Ha TBApUHHI 1 POCIHMHHI; TBEpAI 1 piIKi; IPUpPOIHI
1 ITYyYHi. ‘ ‘

Pospisusmu 3a CKNaJOM HacWYeHI W HEHAcH4eHi, TBepAi H piaKi,
IPUPOJIHI 1 TiZporeHi30BaHi XUPH; MUJIa; peakiiii ectepudikanii.

Cxnadamu  pIBHAHHS ~ peakiii  yTBOpPeHHs ecrepiB  (peakwi€ro
ecrepudikanii) i IXHBOro TifpoJi3y; PIBHSHHS peakiii, sKi BiToOpaXxaroTh
BJIaCTUBOCTI XHPIB (y)KHUHM TiAPOIi3, TIAPYBaHHs).

Iopisniosamu 6ynoBy 1 (i3UYHI BJACTUBOCTI HACHYCHHUX OJHOOCHOBHHX
KapOOHOBHX KHCJIOT i €CTEPIB.

Yemanosnioéamu  TPHYHHOBO-HACTIAKOBI  3B’A3KH  MIX
0yIOBOIO MOJIEKYJI, BIACTHBOCTSMH Ta 3aCTOCYBAaHHSIM XKHPIB.
3acmocosysamu. 3HanHs Ay BUOGOPY CHOCOOY BHUSBJICHHS HEHACHYEHHX

CKJIQJIOM,

PiIKHX XKHPIB (B3aEMOIsI 3 OPOMHOIO BOJIOKO). ‘
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Xapaxmepuzysamu cKiam i XiMidHi BIACTHBOCTI €CTEPIB, JKUPIB.

Po6umu eucnosxu 100 BIACTUBOCTEN ecTepiB i JKUpiB Ha MifACTaBl
ixHBOL. OynoBM T2 TIpo OYyAOBY ecrepiB i JKMPiB Ha MiACTaBl IXHIX
BJIACTUBOCTEH Ta Ha OCHOBI Pe3YJIbTaTiB CIOCTEPEIKEHD. '

Knacuixaris

3.3.6. Byrneoau ByraeBoAdiB. . Ckiag, Pospisnusmu MOHO-, 11~ Ta MTOJICaXapyuau.
MOJIEKYJISIPHI dbopMymH - [IFOKO3H, Iosicnioéamu BIUIMB XapakTepUCTAYHUX ((YHKIIOHAIBHUX) Pyl Ha
. caxapo3y, .. KpOXMai0 . I  IIerosio3H. | pi3udHi i XiMiYHI BJIACTUBOCTI [JIFOKO3H.
CtpykrypHa ¢opMyna BiIKpUTOI. (opmu Haeooumu. npuxiadu ByraeBoaiB i iXHi TpUBIATBHI HA3BU; 3aCTOCYBAHHSA
MOJICKYJIH TJIFOKO3H. XIMi4Hi BIACTHBOCTI | [VIFOKO3M, KPOXMATHO -(BUPOOHHUIITBO €TAHOJY), IOLIMPEHHS BYIJIEBOMIB Y
TJIIOKO3U. YTBOPEHHS IUIIOKO3U B MPHPOJI. | IPHPOJII i XapuOBHUX NPOAYKTAX.
Kpoxmane 1 1memonoza — mnpupoHi Cknaoamu MONEKYIAPHY 1 CTPYKTYpHY dopMylty BiAKpPUTOL GOPMH IIIHO-
nosiMepu. I'igpoii3 caxaposu, KpoXMaimo i | K034, MOJIEKYJSIpHI' GOpPMYJIH caxapo3d, KpOXMATIO 1 IENION03H; PIBHAHHS
LeM0N03H. SIKiCHI peaKIii [ BU3HAYEHHS | peakiiiii, 110 BigoOpax)atoTh XiMiYHI BJIACTHBOCTI [IIOKO3H (IIOBHE 1 YaCTKO-
[MIOKO3M 1 KPOXMamo: ~3aCTOCYBAHHS | Be OKHCHEHHS, BiJIHOBIEHHS BOJHEM, CIIMPTOBE Ta MOJIOYHOKHUCIIE OpOIiH-
BYIJICBO/IIB, iXHs Olo0OTiYHa pOJIb HS); caxaposd;, KPOXMAJIO 1 HeoI03u (MOJNEKYISApHI PIBHAHHA TiApOJI3Y),
T R - |-boTocuHTe3y; YTBOPEHHS caXxapo3H, KpOXMATIO 1 IIEFOJI03H Y IIPHPOI.
Iopienoeamu KpoXMalhb 1 IEFOI03Y 3a CKJIAJ0M 1 BIACTHBOCTSAMH.
- = 3acmocoeyeamu 3HaHHA 11 BHOOPY CII0co0y BUSBIICHHS [IIIOKO3H (B3ae-
- - - ' Mozis 3" aMoHiauHMM po3urHoM apreHTyM(l) okcuny, peakuii 31 cBixoocan-
xeruM KynpyM(IDrigpokcugom) i kpoxMaio (B3aeMoist 3 HOI0M).
Xapaxmepu3syeamu XiMi4dHI BITACTUBOCTI BYTJIEBOIB.
‘Po6umu 6ucnosku MO0 BIACTHBOCTEH BYIJIEBOIIB Ha IIJACTaBi IXHBOI
OynoBH 1 mpo OyaoBY BYIJIeBOAIB Ha MiACTaBl iXHIX BJIACTHBOCTEH Ta Ha
- OCHOBI pe3yJIbTaTIB CIIOCTEPEKEHbD.
Ilpoznosyeamu XimiuHi BIACTHBOCTI BYTJIEBOAIB HA OCHOBI 3HAHB IIPO
BJIACTHBOCTI XapaKTepHUCTUUHUX (DYHKIIOHAIBHUX) TPYIL
3.4. HitporeHoBMicHi opraHiuHi cnoayku
34.1. AMiHH XapakTepucTH4HA - (dyHKITIOHAJIEHA) Hasusamu 3aranbny (opMyily Ta XapakTepUCTHUHY ((YHKLIOHAJIbHY)
rpyrna amiHiB, ii OynoBa. Knacuoikauis | rpymy amiHiB; MEpBHHHI aMiHH 32 CHCTEMATHYHOIO HOMEHKIIATYPOIO.
aMmiHiB.  bynoBa  Mosiekynl — aMiHiB. Hasooumu npuxnaou amiHiB.
Cucrematuuna HOMEHKJIaTypa ‘Knacugixysamu aminu 3a Oyn0BOIO KapOOHOBOTO JIAaHIIOTA (HACHYEHI,

HalUIIPOCTIIINX 3a CKJIAJIOM CIOIYK. AMiHH
SIK OpraHiyHi OCHOBH. XIMiYHi BIACTUBOCTI -
MeTaHaMiHy, aHiTiHy. OnepKaHHS aHiTiHY.

apOMaTHyHi).
THopienoeamu OCHOBHI BJIACTUBOCTI aMOHiaKy, MeTaHaMiHy Ta aHiIiHYy.
Ckra0amu MOJEKYIISPHI Ta CTPYKTYPHI (GOpPMyiM aMiHIB 3a Ha3BaMH 1
3araibHAMH  (pOpMyllaMM; DIBHSHHS pEakilifi, sKi ONHCYIOTH XiMIYHI
BIIACTUBOCTI MeTaHaMiHy (TOpIHHS, B3a€MOIis 3 BOJOK 1 XJIOPHAHOIO
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" KMCJIOTOO), aHUIiHY (B3a€MOIIS 3 XJIOPHAHOIO KHCIOTOK, OPOMHOIO BOJOIO)
‘Ta.olep KaHHs aHiTiHY (BIAHOBICHHSIM HITPOOECH3€EHY ).
... - Xapaxmepusyeamu xiMiuHi BJTaCTHBOCTI MeTaHaMiHy, aHiJIiHY.
Vemanosenosamu — MPKEUYNHOBO-HACTIKOBL  3B'SI3KM  MIX
OyIOBOO, BIACTUBOCTAME HACHYEHHMX 1| apOMATHUHHUX aMiHiB.
-O6rpynmosysamu OCHOBHI BJIaCTUBOCTI HAaCHYEHHUX aMiHIB Ta aHILNIHY;
‘mocabieHHs OCHOBHHMX BJIACTHBOCTEH 1 36G1MbIIEHHS peakliHHOI 31aTHOCTI
AHUTIHY B peaKisgX 3aMIIHeHHS.
- Po6umu . éucnoexu 1po BIACTHBOCTI aMiHiB Ha OCHOBI OymoBH IXHIX
MOJieKys 1 mpo OyIOBY MOJEKYJ aMiHIB Ha OCHOBI IXHIX BJIACTUBOCTEH Ta
- PE3yNBbTATIB CHOCTEPEIKEHB.

CKITALIOM,

34.2. AMIHOKHCIIOTH Cxman 1 OymoBa Mousiekyn, 3arambHi 1{ . Hasusamu 3araipHy .¢GopMyily Ta XapakTepucTH4Hi ((yHKLiOHAJIbHI)
- CTPYKTYpHiI (OpMyH, . XapaKTepHUCTHYHI | TPYTIH aMiHOKHUCIIOT; aMiHOKHCIIOTH 3a CHCTEMATU4YHOO HOMEHKJIATYPOIO.
(dyukmioHanesHi) rpynd,- cucremaruusa | - Iloscriosamu amMpOTepHICTh aMiHOKHCIIOT;, 3MICT IOHSTBH: HENTHIHA
HOMEHKJIaTypa. - ITonsarTs npo | rpyna, JUIENTH, MOJINEeNnTH.
aM(OTEepHICTE - aMiHOKUCIIOT. . XiMiuHi-|:- Ckraoamu -MOJEKYIApHI ‘Ta CTPYKTYpHi (opMyNIHd aMiHOKHCIOT 3a
. BJIACTUBOCTI ..aMIHOETAHOBOI -' KHUCJIOTH. | Ha3BaMH 1 .3aTaNbHUMH. GOpMyJaMu; pPIBHIHHSA peakuid, skl ONUCYIOTh
- Tlentuana - rpyna. Temrumu. -Bionoriyna | xiMiyHi - BIACTMBOCTI aMiHOETaHOBOI KHUCIOTH (B3aeMoJis 3 HarpiH
POJIb @MIHOKHCIIOT: ™" ""'1" oo = T IDOKCHAOM; XJIOPUIHOIO KHCIOTOK, YTBOPEHHS JUIECHTHAY).
Topieniosamu 3a O6ynoBOIO MOJEKYN 1 XIMIYHUMH BIACTHBOCTSMH
. aMIHOKHCIIOTH 3 KapOOHOBMMH KHCJIOTAMH Ta aMiHaMH.
IIpoznosyeamu  XiMiuHi  BIIACTHBOCTI ~ aMiHOKHCIOT,  3yYMOBJICHI
0CcOOTMBOCTAMH OyJJOBH iXHIX MOJIEKYJL c
Xapaxmepu3syeamu XiMiuHi BJIACTHBOCTI aMiHOETaHOBOI KUCJIOTH.
Yemanoeniosamu — NpAYMHOBO-HACTIAKOBI  3B’S3KM  MIDK  CKJIaoM,
OyIOBOIO, BIACTUBOCTSIMH aMiHOKHUCIIOT.
Po6umu eucnoéxu 1po BIACTHBOCTI aMiHOKHCJIOT Ha OCHOBI OyJOBH
iXHIX MOJEKYJI i po OyIOoBYy aMiHOKHMCJIOT Ha OCHOBI IXHIX BJJACTUBOCTEH Ta
PE3YJIBTATIB CIOCTEPEKEHB.
3.4.3. binku binku AK BHCOKOMOJIEKYJISIPHI CHOJIYKH, Xapaxmepuszyeamu  mpouech  Tigpoii3y,  JeHarypamii  OiIKiB.
ixHs OynoBa, 3acTocyBaHHs. [leHaTypauis | 3acmocosysamu 3HaHHA Juls  BUOOpy cmocoOy = BHSABIEGHHS OUIKIB
1 rigponi3 OuikiB. KombopoBi peakuii Ha | (kcaHTonpoTeiHoBa Ta OlypeToBa peakiii). ‘
OL1KH Vemanosniogamu — TpUYMHOBO-HACTIAKOBI  3B’S3KM MK  CKJIAfOM,

0y10BOIO, BIIACTHBOCTSIMH O1LJIKIB.
Po6umu eucroéxu Tpo BIACTHBOCTI OiNkiB Ha OCHOBI OymoBH iXHIX
MOJIEKYJI 1 po Oya0BY GiNkiB Ha OCHOBI TXHIX BJIA&CTMBOCTEH Ta pe3ysbraTiB

CIIOCTEPEKEHb.
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3.5. CulreTHYHI BUCOKOMOJIEKYJISIPHI pe4OBHHH i mojiMepHi maTepiaan Ha iX ocHOBI

CHUHTETHYHI BHCOKOMOJICKYJIsIpHI peudoBuHH. [HomiMepu. Peaxiiii
nonmiMepu3auii 1 monikouaeHcanii. [Inacrmacu. Kayuykm, ryma.
CuHTETHYHI BOJIOKHA: (I3WYHI BJACTUBOCTI 1 3aCTOCYBaHHSL.
Haiinomupenimmi .nmoyniMepu Ta cdepu IXHBOTO BHKOPHCTAHHS.
3HAUECHHS MNPUPOJAHMX 1 CHHTETHYHHX IOJIMEPHHMX OpraHiuHHX
CIOJIYK. S ‘

Hoscuiweamu - .CyTh . OHATTS IOJIMep, peakiid momiMepusamii 1
NOMIKOHAEH AIliT K CrIOCcO0iB 0JIepXKaHHs IOJIIMEPIB.

Knacugpixysamu nonimMepu 3a criocoboM oJiepXXanHs: IPUPOAHI, MTy4qHi,
CHHTETHYHI.

Haeooumu npuxnadu CHHTETHYHUX BHUCOKOMOJEKYNSPHHUX PEHUOBUH I
HOJIIMEPHHMX MaTepialliB. Ha. IXHIH OCHOBI; piBHAHD peakuidl mojimMepu3anii i
HOJIKOHACHCAIlIT. ' ' _

. Pospisusmu. peakuii mojiMepusanii 1 NOJIKOHACHCAI]; IIaCTMacH,
Kay4JyKH, TyMy Ta CHHTETHYHI BOJIOKHA.
. Ilopienoeamu pupoIHi, ITYYHI | CHHTETHYHI BOJIOKHA, TIACTMACH.
Cria0amu  piBHSHHS — peakuiii  momiMepusauii 3  YTBOPEHHSIM

| HaliBaXXTMBIHIMX MOJIMEpIB (MOJIiETHIICHY, MOJINPONiJIEHY, MONICTUPEHY,.

[OJIIXJIOPOBIHINY, . HOMTETPAaIyOPOETHIICHY); peaKuidl mnonikoHmeHcalii 3
YTBOPEHHSM IH- 1 TPUIIEOTH/IB.

- - 3acmocoeysamu 3HAHHA TIPO BJIIACTHBOCTI IOTIETHJIEHY: BIAHOIIEHHS 10
HArpiBaHHs, ~PO3YMHIB :KHUCJIOT, JYyriB y KOHTEKCTI HOro 3Ha4YeHHA B
CYCTIBHOMY TOCIIOAapCTBi, NOOYTI.

. Yemanosnioéamu  TpUMHHOBO-HACTIAKOBI 3B SI3KH
Oy[0BOIO, BIACTUBOCTAMM T2 3aCTOCYBAHHSAM MOJIMEPIB.

Ob6ipynmosyeéamu.3aCTOCYBaHHS MOJIIMEPIB, 30KpeMa IOTIETHIIEHy, Horo

BJIACTUBOCTSIMY. Ta 3HAYEHHS [0JiiIMEPIB y CTBOPEHH]I HOBHX MaTepialisb.

Pobumu eucnoexu npo BIACTUBOCTI MOTIMEPIB Ha OCHOBI OyZOBHU iXHIX

MOJIeKYT 1 mpo OynoBY MONIMepiB Ha OCHOBI iXHIX BJIaCTHBOCTEH Ta

PE3YJIBTATIB CLIOCTEPEIKEHB.

MIXK  CKJIaJOM,

3.6. Y3arajibHeHHH 3HA

Hb [P0 OPraHivHi CIOJIYKH

VYCTaHOBJIEHHST TE€HETUYHHX 3B’S3KIB MIX pI3HUMH Klacamu
OpTaHIYHUX CIIOJIYK :

Hoscuwoeamu TpUIRHU 6araTOMaHiTHOCTI OPraHiyHUX PEYOBHUH.

Hasooumu npuxnadu TOMOJIOTIB Ta i30MepiB; CIOJIYK i3 IIPOCTHMH i
KpPaTHUMH 3B’SI3KaMM; i3 Pi3HMMH XapakTepUCTHUHHMH ((YHKIIOHAIEHHMHU )
rpyIIaMu.

Po3pizuamu - opraHiyHi .CHONYKH 3a HAJEXHICTIO [0 BIINOBIIHUX
TOMOJIOTTYHUX PAIB. '

Cknaoamu piBHSHHS peakiiii — B3a€EMONEpETBOPEHb OPraHiYHUX CIIONYK
PI3HUX KJIACIB.

Iopienioeamu XiMiuHi BIACTHBOCTI OPraHiYHHX CIIOJYK Pi3HHMX KJIacCiB.

Yemar:oenioeamu 3B°S3KHM MK CKJIAJIOM 1 XIMIYHMMH BJIaCTUBOCTSIMH
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OpradiuHMX CHOJNYK pi3HHX KiaciB; MiX OyZ0BOIO MOJIEKYJ OpraHidyHHX
CIIOJIYK Ta X 3/IaTHICTIO BCTYMaTH B peakilii MeBHOro THITy; MIX KJacaMu
OpTraHIYHUX CHONYK.

Ob61pynmosyeamu BUKOPUCTAHHA OPraHiYHUX CHOJIYK 3aJIe)KHO Bij iXHIX
BIIACTUBOCTEH; 3HAYEHHsS OpraHiYHUX pPEYOBUH Yy CTBOPEHHI HOBHX
MaTepiais.

4, O04uucJeHHs B Ximil

4.1. | PosBasyBanus 3agau | QopMynu [uis OOYMCIIEHHS  KUIBKOCTI Yemanoeniosamu xiMidHy (GOpMYyNy CIOAYKH 3a MAacCOBHMH YacTKaMH
34 XIMIYHUMU PEYOBHHM, KIJIBKOCTI YaCTMHOK Y II€BHIM.| €MEMEHTIB, _:MI0. BXOJATH J0 1l CKJamy;, 3a 3aralibHOI0 (OpMYJIOI0
dbopMynamu 1 Ha KIIBKOCTI  PEYOBMHH, MAcOBOI YacTKH | TOMOJIOTIYHOIO PSiy Ta TYCTHHO ab0 BiJHOCHOIO T'yCTHHOIO.

BUBEACHHA GOPMYJIH | €1eMEHTa B CIOJYI, - Bi/IHOCHOI T'YCTHHH O6uucniogamu BITHOCHY MOJIEKYJIIDHY T4 MOJSPHY MacH DEYOBHHH,
CHOJIYKH - rasy, BHBEIEHHS .(POpMyJIH CIONYKH. 3a | KiTbKiCTH YaCTHHOK (aTOMiB, MOJIEKY, HOHIB) y MEBHiil KITKOCTI pedOBHHH,
' MacOBMMH 4aCTKaMH €JIEMEHTIB 1 Maci pedoBMHH, 06’eMi rasy; Macy Ta 06’€M JaHOI KiIBKOCTI PEYOBHMHH i
o o KITBKICTD PEYOBUHU 32 BIIOMOIO Macoro Ta 06’eMoM; 00’em maHOi MacH ado

- . | KIIBKOCTI PEYOBHHH ra3y.3a H. Y.; BIIHOCHY I'YCTHHY ra3y 3a iHIIMM I'a30M.
4.2 Bupaxxenns @®opMmynd A - OOYHCIIEHHS  MacoBoi | . - Obuuciosamu MacoBi Ta 06’ eMHi (JUIst ra3iB) YaCTKH PEYOBHH Y CyMilli;
KUIBbKiCHOTO cKuiafy . . | (00'eMHOT) ‘UacTKH ‘KOMIIOHEHTA B CYMIMIi, | MAcoBy-,4aCTKy . €JIEMEHTa: Y. CIONyIi 3a ii (OpMYJIOI0; MacH €JIeMEHTa B
PO34YHHY (CyMilIIii) MacoBOI YaCTKH PO3YMHEHOI PEUOBHHH. .  |:CKJIaJHIH peYOBHHI 32 HOr0 MacOBOIO YaCTKOIO; MAaCOBY YacTKy PO3YMHEHO}
' ’ . PEUOBHHH B ' PO34MHi; Macy (00°eM) po3uHHY Ta PpO3YMHHHKA; Macy

PO3YMHEHOI pEYOBHHH.

4.3. I Po3B'si3yBaHHA 3aja4. | AJITOPUTMH ~ pPO3B'A3yBaHHs  3a4ad .3a Yemanosnoeamu Ximiuny (GopMyIly pedoBHHH 3a Macoro, 06’emom abo

3a pIBHIHHAMH PIBHSHHSAM peakilii; BiAHOCHUH BHXIJ | KUJIBKICTIO peYOBHHH peareHTiB a0 MPOAYKTIB peaKiii.

peaxitii

IIPOJIYKTY peaKiii

Ob6uyucnioeamu 3a PIBHAHHAM XiMiYHOI peaklil KUIbKICTh PEYOBHHHU, MACy
Ta 06’eM rasy (H.y.) abo KUIBKICTH pPEUYOBHHM peareHTY/IpOoIyKTy 3a
BIIOMOIO . KUIBKICTIO PEYOBHMHHM, Macor, 00’€MOM (Juls raszy) IHIIOIO 3
peareHTiB/MPOIYKTIB; 3a PIBHAHHIMH PeaKI(iii 3 BAKOPUCTAHHAM PO3YHHIB 13
MEBHOIO MAacOBOIO YACTKOK PO3YMHEHOI PEYOBHHHM; BIAHOCHHH BHXi[
IIPOJIYKTY peakilii; KUIbKICTh pPEeYOBHHH, Macy abo o0’eM NpPOAYKTY. 3a
'piBHSIHHSIM XIMIYHOI peakliii, SKIIO OJWH i3 peareHTiB B3STO B HAJJIMIIKY;
00'eMHHX BiJHOIIIEHH ra3iB 3a XIMIYHUMH PIBHSHHAMM, KiITBKOCTI pEUOBHHH,
Macu ab0 06’eMy 3a KiJIBKICTIO PEeYOBUHH, Macoio abo 00’e€MOM pearenry,
III0 MICTHTb IT€BHY YaCTKy JOMIIIOK.

Po3ze'asyeamu komOiHOBaHI 3amaui
AITOPUTMIB).

(moenHanus He Oinplme JBOX.
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JTONATKHA

Tabauusa po34HHHOCTI OCHOB, KHCJIOT, aM(OTepHHUX IiIpoKcHaiB i coJieii y Boai 3a 20-25 °C
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YMOBHI [T03HAYEHHS: «p» — PeYOBHHA PO3UMHHA (PO3UMHHICTE Ginbiue 1 T peyoBnan y 100 r Box);

«M» — pEYOBHHA MaJIOpO34YHMHHA (po3unHHicTs — Big 1 10 0,001 r y 100 r Boau);

«H» — PEYOBHHA [IPAKTUYHO Hepo3uuHHa (po3unHHicTE — MeHLre 0,001 ry 100 r Boan);
«—» — p€YOBHUHA HEC ICHyC

«#» — pe4oBHHa ICHYE, aJie pearye 3 BOJIO0; 11 p03qHHHiCTL BU3HAYUTH HE MOJXKHA.

Pax akTHBHOCTI MeTAaJIiB

Li, K, Ba, Ca, Na, Mg, Al, Mn, Zn, Fe, Ni, Sn, Pb (Hz) Cu, Ag, Hg, Pt, Au
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~ HaiinomupeHiiui Ha3BH Ta cKJIaj AeIKHX HEOPTraAHIYHHX PeYOBHH, cyMilneli Ta MiHepaJiiB

HaiinomupeHniia Ha3Ba peuoBHHH a60

XimiuHa hopMyna peuoBHHH a6o

Haiinommpeniia Ha3Ba pe4oBUHH ab0

Ximiuna popmyna pedoBUHH abo

CyMimi KOMIIOHEHTA (KOMIIOHEHTIB) cyMmimri cymimi KOMITOHEHTA (KOMIIOHEHTIB) CyMili
KyXOHHa (KaM’sHa) ciflp NaCl CipKOLOJEHb H,S
KayCcTHYHA coaa NaOH cipyncTHii ras SO
KaJIbLIMHOBAHA COJa Na,COs 4yaJHMH ra3 CcO
KpHUCTaiiHa coja Na,CO3-10H,0 3BECEJIAIOUMI ra3 N2O
NMTHA (Xap4oBa) coja NaHCO; HipuT FeS;
HaTpiiiHa ceniTpa NaNOQO3 MiHHii Kynopoc CuSO, - SH,0
KaJliiiHa ceJliTpa - KNO; 3aJ1i3HUi1 Kynopoc FeSO, - TH,O
amiadHa cenitpa NH4NO; TIEPEKHUC BOTHIO H,0; (Boanmii po34uH)
HamaTup NH4Cl ¥o/IHa HacTOSHKa I, (ciupToBUH po3uMH)
noTam K2CO; HALIATUPHUIi CIUPT, aMOHIa4Ha BOJA NH; (BoaH¥#H po3yuH)
Kpetina, MapMyp, BalHsAK, KaJIbIUT CaCO; PO3YHHHE CKJIO Na,SiO3
HeraiueHe BarnHo CaO KpEMHi# (HaniBNpoBiIHHK) Si
raiieHe BamHo Ca(OH); KBapl, KBapLEBHIA MiCOK Si0;
BallHAHa BOJa Ca(OH), (Boauuii po3uuH) CKJIO (BIKOHHE) NayO - CaO - 6SiO;
KOpYHI AlLOs XJIOpPHa BoJia Cl; (BogHMit pO3UUH)
oJIEYM po3uuH SOz y HaS04 OpomHa BoJa Br» (BogHHH pO34HMH)
rinc CaS0, - 2H,O GepTosieToBa cijib KCIO3
asiebacTp CaS0, - 1/2 H,0 MapraHijiBka KMnO,
cyxui Jigt CO, (TBepauii) KaJjbLiii Kap6ixg CaCs

HajinomupeHimi Ha3BH Ta CKJIa[ JesIKHX OPraHiqvHUX Pe4OBHH Ta CyMilei

HaiinomupeHiiua HazBa pe4oBHHH a60

XiMiuHa dhopmyna

Hatinoupenima Ha3Ba pe4oBUHH

XimiyHa gopmyina

cymimri
6os0THMIA ra3, py 1HHKOBHUH ra3 CH4 kap0O0oJI0Ba KHCIOTA CsHsOH
i300yTaH (CH3),CHCHj; Mypall{Ha KHCIIOTA HCOOH
i300KTaH (CH3);CCH,CH(CH3). OIITOBA KHCJIOTA, alleTaTHA KUCIIOTA CH3;COOH
i3onpeH CH,=C(CH3)CH=CH, MOJIOYHA KHCJI0TA CH;CH(OH)COOH
xjopodopm CHClI; [HABJIE€BA KMCJIOTA HOOC—COOH
BiHIIXJIOpHI CH,=CHCI TIFOKOHOBA KUCJIOTA HOCH,(CHOH),COOH
METHJIOBUH CIHUPT, AEpEBHUH CIIUPT CH;OH copbir HOCH(CHOH)4,CH,OH
€TUJIOBUH CIIUPT, BUHHUIH COUPT C;HsOH TITLUH NH,CH>COOH
MypalvHiH anegeriz, popmanpaerin HCHO aJlaHiH CH;CH(NH2)COOH
bopmanin 36—37% po3unH HCHO KJIITKOBHHA (C¢H10Os)n
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%ﬁmop AenapTaMenTy

3arajbHOl CepeNHbOl Ta AOUIKUIBHOT OCBITH

10.T'. Kononenko
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